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PREFACE 

The  present  Volume  is  the  Twenty-fourth  of  the  New  Series, 
and  contains  a  record  of  the  work  done  during  the  past 
Session. 

That  work,  as  hitherto,  embraces  the  communication  of 
Original  Papers  ;  the  exhibition  of  Patients,  illustrating  rare 
and  interesting  forms  of  disease  ;  and  the  exhibition  of  Patho- 
logical and  other  Specimens,  so  essential  to  the  proper  under- 
standing of  the  morbid  changes  which  take  place  in  the  human 
body. 

During  the  past  Session  Extra  Meetings  were  held  for  the 
exhibition  of  Patients,  Pathological  Specimens,  Instruments,  etc. 
It  is  hoped  that  such  Meetings  will  materially  increase  the 
usefulness  of  the  Society. 

Two  of  the  Clinical  Meetings  were  held  in  Hospitals,  one 
in  the  Royal  Infirmary,  and  the  other  in  the  Royal  Hospital 
for  Sick  Children,  both  of  which  were  very  successful. 

It  is  believed  that  the  publication  of  the  Transactions  in 
this  permanent  form  will  prove  a  valuable  contribution  to 
medical  literature,  will  encourage  the  Members  to  take  a  more 
active  part  in  the  work  of  the  Society,  and  will  tend  in  no 
small  degree  to  increase  the  influence  and  usefulness  of  the 
Medico-Chirurgical    Society  of  Edinburgh. 

A  general  Index  to  the  first  Twenty  Volumes  of  the  New 
Series  was  published  in  1902.  It  is  uniform  with  the  other 
Volumes. 

William  Craig, 
Editor. 
Septeuiber  1905. 


^Hetiico-OIhivurgtcal  §fadtfy  of  CGtiinbnrgh 

INSTITUTED   2ND  AUGUST  1821. 


OFFICE-BEARERS  FOR  SESSION  1904- 1905. 


PRESIDENT. 
Professor  JOHN  CIIIENE,  C.B.,  M.D.,  LL.D.,  F.R.C.S.  Ed. 

VICE-PRESIDENTS. 

JAMES  ORMISTON  AFFLECK,  M.D.,  F.R.C.S.  Ed.,  F.R.C.P.  Ed. 
Sir  JOHN  HALLIDAY  CROOM,  M.D.,  F.R.C.S.  Ed.,  F.R.C.P.  Ed. 
Professor  WILLIAM  SMITH  GREENFIELD,  M.D.,  F.R.C.P.  Lond.  and  Ed. 

TREASURER. 
HENRY  HARVEY  LITTLEJOHN,   M.B.,  F.R.C.S.  Ed.,  i  Atholl  Crescent. 

SECRETARIES. 

HENRY  ALEXIS  THOMSON,  M.D.,  F.R.C.S.  Ed.,  39  Drumsheugh  Gardens. 
GEORGE  LOVELL  GULLAND,  M.D.,  F.R.C.P.  Ed.,  11  Chester  Street. 

EDITOR  OF  TRANSACTIONS. 
WILLIAM  CRAIG,  M.D.,  F.R.C.S.  Ed. 

MEMBERS  OF  COUNCIL. 

Professor  Sir  THOMAS  RICHARD  FRASER,  M.D.,  LL.D.,  F.R.C.P.  Ed. 
CHARLES  EDWARD  UNDERHILL,  M.B.,  F.R.C.S.  Ed.,  F.R.C.P.  Ed. 
DAWSON  FYERS  DUCKWORTH  TURNER,  M.D.,  F.R.C.P.  Ed. 
NORMAN  PURVIS  WALKER,  M.D.,  F.R.C.P.  Ed 
JOHN  MACPHERSON,  M.D.,  F.R.C.P.  Ed. 
ALEXANDER  MILES,  M.D.,  F.R.C.S.  Ed. 

JAMES  CRAWFORD  DUNLOP,  M.D.,  F.R.C.P.  Ed.,  M.R.C.S.  Eng. 
WILLIAM  ELDER,  M.D.,  F.R.C.P.  Ed. 


LIST  of  Presidents,  Vice-Presidents,  Treasurers,  Secretaries,  and 
Editor  of  Transactions  of  the  Society. 

PRESIDENTS. 

Note. — The  Presidents  continue  in  office  two  years. 


1829, 


Bart 

1 


837, 


Dr  Drv   \\.  Sen.,  . 

James  Russbll,  Esq., 

Dr  John  Thoms<  >n, 

Dr  Kellie,     . 

Dr  Abercrombie,  . 

Dr  Alison, 

Sir  Robert  Christison 

William  Wood,  Esq., 

Dr  MACLAGAN, 

Dr  Graham,  . 

Dr  Gairdner, 

Dr  R.  Hamilton,  . 

James  Syme,  Esq., 

Dr  Begbie, 

Sir  j.  V.  Simpson,  Bart. 

Dr  Seller, 

James  Miller,  Esq., 

John  Goodsir,  Esq., 

Benjamin  Bell,  Esq., 

James  Spence,  Esq., 

Sir  Douglas  Maclagan 


VICE 

Note. — The  Vice-Pres: 

Dr  James  Home.    . 

James  Russell.  Esq.,     . 

Dr  John  Thomson, 

Dr  John  Abercrombie,         1822, 

Dr  Andrew  Duncan,  Jr.,     1823, 

Dr  George  Kellie, 

Dr  David  Maclagan,    . 

Sir  Robert  Christison,  Bart., 

William  Brown,  Esq., .        1839, 

Sir  Douglas  Maclagan,       1850, 

Dr  Combe,      .... 

Dr  Omond,     .         .         .       1854, 

Benjamin  Bell,  Esq.,    . 

Tames  Spence,  Esq., 

Dr  Charles  Wilson,     . 

Dr  Inglis, 

Sir  W.  T.  Gairdner,     . 

Dr  Andrew  Wood, 

Dr  P.  D.  Handyside,     . 

Dr  Rutherford  Haldane, 

Dr  J.  D.  Gillespie, 

Dr  Halliday  Douglas, 

Dr  W.  R.  Sanders, 

Dr  Thomas  Keith, 

Dr  Matthews  Duncan, 

Lord  Lister, 

Dr  R.  Paterson,    . 

Sir  Patrick  Heron  Watson 

Dr  G.  W.  Balfour, 

Sir  Henry  D.  Littlejohn, 


S21 
823 

825 
S27 
831 
833 
835 
839 
840 
842 

844 
846 
S48 
S50 
852 

854 
S56 
858 

859 
861 
S63 


Dr  John  Moir, 

Dr  Robert  Omond, 

Dr  Bennett,  . 

Dr  Handyside, 

Dr  Haldane, 

Dr  Gillespie, 

Dr  Sanders,  . 

Sir  Patrick  Heron  W'atson 

Dr  ( i.  W.  Balfour, 

Sir  Henry  D.  Littlejohn, 

Sir  T.  Grainger  Stewart, 

Dr  John  Smith, 

Dr  Alexander  R.  Simpson, 

Dr  Joseph  Bell,     . 

Dr  T.  S.  Clouston, 

Dr  Argyll  Robertson, 

Sir  J.  Batty  Tuke, 

A.  Gordon  Miller,  Esq., 

Sir  Thomas  R.  Fraser, 

Prof.  John  Chiene,  C.B., 


PRESIDENTS. 

dents  continue  in  office  three  years. 


821 
821 
821 
825 
826 
824 
827 
833 
843 
862 

851 

866 
856 

857 
858 

859 


S63 
S64 
865 
867 
867 


870 
871 
872 
873 
874 


Dr  Keiller,  . 

Dr  Argyll  Robertson, 

Sir  T.  Grainger  Stewart, 

Thomas  Annan  dale,  Esq., 

Dr  Alexander  R.  Simpson, 

Joseph  Bell,  Esq., 

Sir  Thomas  R.  Eraser. 

Dr  David  Wilson, 

Sir  J.  Batty  Tuke, 

Dr  John  Duncan,  . 

Dr  R.  Peel  Ritchie, 

Professor  John  Chiene,  C.B. 

Dr  T.  S.  Clouston, 

A.  G.  Miller,  Esq., 

Dr  D.  J.  Brakenridge, 

Dr  Peter  H.  M'Laren, 

Dr  Claud  Muirhead,  . 

Dr  R.  J.  Blair  Cunynghame, 

Dr  John  Wyllie,  . 

Dr  William  Craig, 

Dr  James  Carmichael, 

Dr  Francis  Cadell, 

Dr  P.  A.  Young,    . 

Dr  James  Dunsmure,     . 

Dr  James  Andrew, 

Dr  C.  E.  Underhill,     . 

Dr  James  Ritchie, 

Dr  James  O.  Affleck,  . 

Sir  J.  Halliday  Croom, 

Professor  W.  S.  Greenfield, 


treasurers. 

Note. — The  Treasurer,  Secretaries,  and  Editor  of  Transactions  are  elected  annually. 


James  Bryce,  Esq., 

Dr  Gairdner, 

Dr  Omond,     . 

Sir  John  Struthers,     . 

Dr  George  W.  Balfour, 


1821  to  1826 
1826  to  1843 
1843  to  1854 
1854  to  1863 
1863  to  1872 


Joseph  Bell,  Esq.,  .  1872  to  1880 
A.  G.  Miller,  Esq.,  .  1880  to  1888 
Dr  Francis  Troup,  .  1888  to  1892 
DrR.M'KENZiEjOHNSTON,  1892  to  1899 
Dr  Harvey  Littlejohn,    1899 


LIST  OF  OFFICE-BEARERS  AND  MEMBERS  OF  THE  SOCIETY      Vll 


SECRETARIES. 


Dr  Alison,     . 

Dr  R.  Hamilton,  . 

Dr  J.  C.  Gregory, 

William  Brown,  Esq., 

Dr  W.  Thomson,  . 

Sir  Douglas  Maclagan, 

Dr  James  Duncan, 

Dr  John  Taylor,  . 

Dr  J.  H.  Bennett, 

Dr  Wm.  Robertson, 

Sir  W.  T.  Gairdner,      . 

Dr  J.  W.  Begbie,  . 

Dr  J.  D.  Gillespie, 

Sir  Patrick  H.  Watson, 

Dr  Dycer, 

SirT.  Grainger  Stewart, 

Dr  Argyll  Robertson, 

Dr  Muirhead, 


1821  to 

1823 

John  Chiene,  Esq.,  C.B., 

1821  to 

1830 

Dr  Wyllie,    . 

1830  to 

1833 

Dr  Cadell,    . 

1833  to 

1839 

Dr  Brakenridge,  . 

1833  to 

1840 

Dr  MacGillivray, 

1839  to 

1864 

Dr  James, 

1840  to 

1845 

C.  W.  Cathcart,  Esq., 

1846  to 

1851 

Dr  James  Ritchie, 

1846  to 

1848 

Francis  M.  Caird,  Esq., 

1848  to 

1851 

Dr  William  Russell,  . 

1851  to 

1857 

J.  W:  B.  Hodsdox,  Esq., 

1852  to 

1858 

Dr  George  A.  Gibson,  . 

1857  to 

1864 

Dr  J.  J.  Graham  Brown, 

1858  to 

1867 

J.  M.  Cotterill,  Esq., 

1864  to 

1867 

Dr  H.  Melville  Dunlop, 

1867  to 

1870 

Alexis  Thomson,  Esq., 

1867  to 

1872 

Dr  G.  Lovell  Gulland, 

1870  to 

1876 

1872  to  1877 

1876  to 

1879 

1877  to 

1881 

1879  to 

1882 

1881  to 

1885 

1882  to 

1886 

1885  to 

1888 

1886  to 

1890 

1888  to 

1892 

1890  to 

1894 

1892  to 

1896 

1894  to 

1895 

1895  to 

1899 

1896  to 

1901 

1899  to 

1903 

1901 

1903 

EDITOR     OF     TRANSACTIONS. 
Dr  William  Craig, 1SS2 


HONORARY    MEMBERS. 

Professor  Kolliker,  Wtirtzburg,       ......  1878 

Right  Hon.  Lord  Lister,  M.B.,  D.C.L.,  LL.D.,  F.R.C.S.  Eng.  and  Ed., 

F.R.S.,  12  Park  Crescent,  Portland  Place,  London,  N.W.,  .  1893 

Prof.  Fr.  von  Esmarch,  M.D.,  Kiel,  .....  1894 

Professor  Theodor  Kocher,  M.D.,  LL.D.,  Bern,   ....  1895 

John  S.  Billings,  M.D.,  LL.D.,  40  Lafayette  Place,  New  York,  .  1895 

Sir    Thomas    Lauder    Brunton,    M.D.,    LL.D.,    F.R.S.,    F.R.C.P.L., 

10  Stratford  Place,   London,  W.,  .  .  .  .  .  1900 

Professor  William  Osier,  M.D.,   LL.D.,  F.R.S.,  F.R.C.P.,  University 

of  Oxford,     ........  1900 

Dr  Hermann  Snellen,  Emeritus  Professor  of  Ophthalmology,  Utrecht,      .  1900 
Principal  Sir  William  Turner,  K.C.B.,  D.C.L.,  LL.D.,  D.Sc,  F.R.S., 

F.R.C.S.  Ed.,  6  Eton  Terrace,        .             .             .             •              •  1903 
Wilhelm  Konrad  Rontgen,  Professor  of  Experimental  Physics,   Univer- 
sity of  Munich,          .......  1905 


FOREIGN    CORRESPONDING    MEMBERS. 


Dr  Edmund  Hansen  Grut, 
Copenhagen, 

Dr  D.  B.  St  John  Roosa,  New- 
York,   .       .. 

Prof.  Strieker,  Vienna, 

Dr  Wortabet,  Beyrout, 

Prof.  Hegar,  Freiburg, 

Prof.  Albert,  Vienna, 


1877 

1877 
1878 

1879 
1880 
1880 


Dr  T.  Lucas-Championniere,  Paris,  1882 

Prof.  Francois  Franck,  Paris,    .  1883 

Prof.  R.  Lepine,  Lyons,  .         .  1883 

Prof.  Henri  Huchard,  Paris,     .  1902 

Prof.  Fritz  Strassmann,  Berlin,  1903 

Prof.  R.  H.  Babcock,  Chicago,  1904 

Prof.  D.  D.  Stewart,  Philadelphia,  1904 

Prof.  K.  F.  Wenckebach,  Holland,  1904 


viii       CORRESPONDING    MEMBERS    IN    THE    UNITED    KINGDOM 


CORRESPONDING  MEMBERS  IN  THE  UNITED  KINGDOM. 


John  William  Ogle,  M.D.,  F.  R.C.P.  Lond.,  96  Gloucester  Place,  Portman 

Square,  London,  W.,  ..... 

Frederick   William   Pavy,    M.D.,   LL.D.,  F.R.C.P.  Lond.,  F.R.S.,    35 

Grosvenor  Street,  London,  W.,       .... 
David  Lloyd  Roberts,  M.D.,   F.R.C.P.  Lond.,  F.R.S.E.,   11   St  John's 

St.,  Manchester,       ...... 

Sir  Samuel  Wilks,   Bart.,   M.D.,   LL.D.,   F.R.C.P.    Lond.,   F.R.S. 

Prince  Arthur  Road,  Hampstead,  London,  N.W., . 
Robert    Brudenell    Carter,    F.R.C.S.    Eng.,    76   South    Side,    Clapham 

Common,  London,  S.W.,     ..... 
Professor  Sir  John  Burdon  Sanderson,  M.D.,  D.C.L.,  LL.D.,  F.R.C.P 

Lond.,  F.R.S. ,  64  Banbury  Road,  Oxford, 
J.  Hughlings  Jackson,  M.D.,  LL.D.,  F.R.C.P.  Lond.,  F.R.S.,  3  Man 

Chester  Square,  London,  W.,  .... 

Professor  Sir  John  Banks,  K.C.B.,  M.D.,  LL.D.,  D.Sc,  F.K.Q.C.P.  Irel. 

M.R.I.A.,  45  Merrion  Square,  Dublin, 
Sir  Joseph  Fayrer,K.C.S. I. ,M.D., LL.D., F.R.C.P.  Lond., F.R.C.S.  Ed. 

F.R.S.,  16  Devonshire  Street,  Portland  Place,  London,  W., 
Professor  Sir  William  Tennant  Gairdner,  K.C.B.,  M.D.,  LL.D.,  F.R.C.P 

Ed.,  F.R.C.S.  Ed.,  32  George  Square, 
Professor  Sir  William   Macewen,    M.D.,   LL.D.,  F.F.P.   &   S.    Glasg. 

F.R.S.,  3  Woodside  Crescent,  Charing  Cross,  Glasgow, 
Douglas  Argyll   Robertson,   M.D.,  LL.D.,   F.R.C.S.  Ed.,  Mon  Plaisir 

St  Aubins,  Jersey,    ...... 


869 
869 
869 
877 
878 
878 
880 
884 
884 
896 
904 


ORDINARY    MEMBERS. 

ARRANGED   CHRONOLOGICALLY. 

Note.— Those  marked  with  an  asterisk  have  been  Members  of  Council.    Members  of  Council  con- 
tinue in  office  for  two  years. 


(a)  Members  who  pay  the  Annual  Subscription  of 
Ten  Shillings. 


»* 

*** 


'5 


Professor  Sir  Henry  Duncan  Littlejohn.M.D., LL.D.,  F.R.C.S 

John  Smith,  M.D.,  LL.D.,  F.R.C.S.  Ed.,      . 

Sir  Patrick  Heron  Watson,  M.D.,  LL.D.,  F.R.C.S.  Ed., 

Professor  Alexander  Russell  Simpson,  M.D.,  F.R.C.P.  Ed., 

Sir  Arthur  Mitchell,  K.C.B.,  M.D.,  LL.D.,  . 

Thomas  Smith  Clouston,  M.D.,  F.R.C.P.  Ed., 

Joseph  Bell,  M.D.,  F.R.C.S.  Ed.,       . 

Professor  Thomas  Annandale,  M.D.,  D.C.L.,  F.R.C.S.  Ed. 

John  Linton,  M.D.,  F.R.C.P.  Ed.,     . 

Sir  John  Batty  Tuke,  M.P.,  M.D.,  LL.D.,  F.R.C.P.  Ed., 

Andrew  Smart,  M.D.,  LL.D.,  F.R.C.P.  Ed., 

Professor  Sir  Thomas  Richard  Fraser,  M.D.,  LL.D.,  F.R.C.P 

Claud  Muirhead,  M.D.,  F.R.C.P.  Ed., 

Alexander  Gordon  Miller,  M.D.,  F.R.C.S.  Ed., 

Professor  John  Chiene,  C.B.,  M.D.,  LL.D.,  F.R.C.S.  Ed 

P?-esident,  ..... 

John  Strachan,  M.D.,  Dollar, 
Peter  Hume  Maclaren,  M.D.,  F.R.C.S.  Ed., 
Professor  John  Wyllie,  M.D.,  LL.D.,  F.R.C.P.  Ed.,. 
William  Craig,  M.D.,  F.R.C.S.  Ed., 


Date  of 
Admission. 

Ed.,  1853 
1856 
1856 
1859 
1859 
1861 
1862 
1863 
1863 
1864 
1S65 

.  Ed.,  1865 
1866 
1867 

1867 
1867 
1868 
1868 
1869 


LIST    OF    MEMBERS    OF    THE    SOCIETY 


IX 


Ed., 
.S.Ed., 


20       *  Tames  Andrew,  M.D.,  F.R.C.P.  Ed., 

*  Francis  Cadell,  M.B.,  F.R.C.S.  Ed.,  . 

*  James  Carmichael,  M.D.,  F.R.C.P.  Ed., 

*  Peter  Alexander  Young,  M.D.,  F.R.C.P.  Ed., 

*  Sir  John  Halliday  Croom,  M.U.,  F.R.C.S.  Ed.,  F.R.C.P.  Ed 

Vice-President,       ..... 
25       *  John  J.  Kirk  Duncanson,  M.D.,  F.R.C.P.  Ed., 

*  William  Taylor,  M.D.,  F.R.C.P.  Ed., 

*  James  Ormiston  Affleck,  M.D.,  F.R.C.S.  Ed.,  F.R.C.P.  Ed. 

Vice-President,      ..... 

*  Archibald  Bleloch,  M.B.,  Sc.D., 

*  Tames  Dunsmure,  M.D.,  LL.D.,  F.R.C.S.  Ed., 

30     **  Charles  Edward  Underhill,  M.B.,  F.R.C.S.  Ed.,  F.R.C.P.  Ed 

*  Ormond  Haldane  Garland,  M.D.,  F.R.C.P.  Ed.,  Leith, 

*  James  Ritchie,  M.D.,  F.R.C.P.  Ed.,  F.R.C.S.  Ed.,  . 

*  Andrew  M.  Thomson  Rattray,  M.D.,  Portobello, 

*  Tohn  Playfair,  M.D.,  F.R.C.P.  Ed.,    . 
35       *  William  Alexander  Finlay,  M.D.,  F.R.C.S.  Ed.,  Trinity 

*  Byrom  Bramwell,  M.D.,  F.R.C.S.  Ed.,  F.R.C.P.  Ed., 

*  Henry  Macdonald  Church,  M.D.,  F.R.C.P.  Ed., 

*  Charles  H.  Thatcher,  F.R.C.S.  Ed.,   . 

*  William  Allan  Jamieson,  M.D.,  F.R.C.P.  Ed., 
40     **  George  Hunter,  M.D.,  F.R.C.S.  Ed.,  F.R.C.P.  Ed., 

*  James  Tamieson,  M.D.,  F.R.C.S.  Ed., 

*  "Charles  Watson  MacGillivray,  M.D.,  F.R.C.S.  Ed., 

*  John  Brown  Buist,  M.D.,  F.R.C.P.  Ed., 

*  George  Daniel  Smith,  M.D.,  M.R.C.P.  Ed., 
45     **  Alexander  Tames,  M.D.,  F.R.C.P.  Ed., 

*  Thomas  Rutherford  Ronaldson,  M.B.,  F.R.C.P. 
Surgeon-Major  William  T.  Black,  M.D.,  F.R.C 

*  David  Menzies,  M.B.,  F.R.C.S.  Ed., 

*  Joseph  Montagu  Cotterill,  M.B.,  F.R.C.S.  Ed., 
50  George  Mackay,  M.B.,  F.R.C.S.  Ed., 

**  Tohn  Tames  Graham  Brown,  M.D.,  F.R.C.P.  Ed., 
tohn  "Eraser,  M.B.,  F.R.C.P.  Ed.,       . 

*  Peter  M'Bride,  M.D.,  F.R.C.P.  Ed., 

*  Tames  Allan  Gray,  M.D.,  F.R.C.P.  Ed.,  Leith, 
55       *  William  Barrie  Dow,  M.D.,  F.R.C.S.  Ed.,  Dunfermline, 

*  Thomas  Duddingston  Wilson,  M.B.,  F.R.C.S.  Ed.,   . 
**  George  Alexander  Gibson,  M.D.,  LL.D.,  F.R.C.P.  Ed., 

*  Alexander  Hugh  Freeland  Barbour,  M.D.,  F.R.C.P.  Ed., 

*  Francis  Mitchell  Caird,  M.B.,  F.R.C.S.  Ed., 
60       *  Robert  Henry  Blaikie,  M.D.,  F.R.C.S.  Ed., 

**  R.  M'Kenzie  Johnston,  M.D.,  F.R.C.S.  Ed., 

*  Charles  Walker  Cathcart,  M.B.,  F.R.C.S.  Eng.  &  Ed., 

*  Alexander  Bruce,  M.D.,  F.R.C.P.  Ed., 
Tohn  Lyon  Wilson,  L.R.C. P.  Ed., 

65       *  Russell  Eliott  Wood,  M.B.,  F.R.C.S.  Ed.,     . 

*  James  William  Beeman  Hodsdon,  M.D.,  F.R.C.S.  Ed., 
Thomas  Francis  Spittal  Caverhill,  M.B.,  F.R.C.P.  Ed., 

*  Robert  Alexander  Lundie,  M.B.,  B.Sc,  F.R.C.S.  Ed., 
Alexander  Black,  M.B.,  F.R.C.P.  Ed., 

70     **  Harry  Melville  Dunlop,  M.D.,  F.R.C.P.  Ed., 

*  George  Andreas  Berry,  M.B.,  F.R.C.S.  Ed., 

*  Arthur  Douglas  Webster,  M.D.,  F.R.C.P.  Ed 

*  Robert  William  Philip,  M.D.,  F.R.C.P.  Ed., 
**  William  Russell,  M.D.,  F.R.C.P.  Ed., 

75  George  Dickson,  M.D.,  F.R.C.S.  Ed., 

*  Hugh  Logan  Calder,  M.D.,  F.F.P.  &  S.  Glasg.,  Leith, 
Henry  Hay,  M.B.,  CM., 
John  Mowat,  M.D.,  CM., 

**  D.  Noel  Paton,  M.D.,  F.R.C.P.  Ed., 


1  »ati  "i 
Admission. 
[869 
[870 
[870 
[870 

[870 
[871 
[871 

[87I 
[871 

1872 
[872 
[873 
'§73 
[874 
.874 

■875 
[876 
[876 
[876 
1876 
[876 
[877 
[877 

[877 
[877 
[877 
[877 

1877 
[878 


[879 
[879 
[879 
[880 
[880 


[883 
[883 
[883 
[883 
1883 
[883 
[883 
[883 
[883 


[883 
[883 


LIST    OF    MEMBERS    OF    THE    SOCIETY 


So      *  Michael  Dewar,  M.D.,  CM., 

John  Struthers  Stewart,  L.R.C.P.  &  S.  Ed.,    . 

*  Allen  Thomson  Sloan,  M.D.,  CM.,     . 

■hn  William  Ballantyne,  M.D.,  F.R.C.P.  Ed., 

*  George  Kerr,  M.B.,  CM.. 
S5           David  Milligan,  M.B.,  CM..   . 

Tames  Murdoch  Brown,  M.D..  F.R.C.P.  Ed., 

James  Haig  Ferguson,  M.D..  F.R.C.P.  Ed.,  M.R.C.S.  Eng. 

Charles  Kennedy,  M.D.,  CM., 

James  Mill,  M.B.,  F.R.C.P.  Ed.,  Leitk, 
90       *  Thomas  M.  Burn-Murdoch,  M.B.,  F.R.C.P.  Ed., 

Professor  William  Smith  Greenfield,   M.D.,  F.R.C.P.  Lond 
and  Ed.,  Vice-President,    . 

Nathaniel  Thomas  Brew  is.  M.B.,  F.R.C.P.  Ed.,  F.R.C.S.  Ed 

1  Uvid  Berry  Hart,  M.  D. ,  F.  R.  C  P.  Ed. , 

Robert  S.  Aitchison,  M.D.,  F.R.C.P.  Ed.,     . 
95       *  Tohn  Thomson,  M.D.,  F.R.C.P.  Ed., 

*  Thomas  Brown  Darling,  M.D.,  CM., 

*  Edward  Carmichael,  M.D.,  F.R.C.P.  Ed.,      . 

*  George  Mackay,  xM.D.,  F.R.C.S.  Ed.,  M.R.C.S.  Eng., 

*  Henry  Alexis  Thomson,  M.D.,  F.R.C.S.  Ed.,  Secretary, 
100       *  David  Wallace,  CM. G.,  M.B.    F.R.C.S.  Ed., 

William  Booth,  F.R.C.S.  Ed., 

George  Minto  Johnston,  M.D.,  F.R.C.P.  Ed.,  Leitk, 

George  Pirrie  Boddie,  M.B. ,  CM.,      . 

*  Kenneth  Mackinnon  Douglas,  M.D.,  F.R.C.S.  Ed.,   . 
105       *  George  Lovell  Gulland,  M.D.,  F.R.C.P.  Ed.,  Secretary, 

William  Haldane,  M.D.,  F.R.C.P.  Ed.,  Bridge  of  Allan, 
Tohn  Hugh  Alex.  Laing,  M.B.,  CM., 

*  Harold  Jalland  Stiles,  M.B.,  F.R.C.S.  Ed.,    . 
Allan  Cuthbertson  Sym,  M.D.,  CM., 

1 10  Henry  Harvey  Little'john,  M.B.,  F.R.C.S.  Ed.,  Treasurer, 

*  William  George  Sym,  M.D.,  F.R.C.S.  Ed.,    . 
Hugh  Tamieson,  M.D.,  CM., 
G.  Keppie  Paterson,  M.B.,  F.R.C.P.  Ed.,      . 

*  William  Stewart,  M.D.,  F.R.C.S.   Ed.,  F.F.P.  &  S.  Glasg. 

Leitk,         ..... 
115  Thomas  Proudfoot,  M.B.,  F.R.C.P.  Ed., 

*  Dawson  Fyers  Duckworth  Turner,  NED.,  F.R.C.P.  Ed., 
Edward  Farr  Armour,  M.B.,  CM.,     . 
William  Guy,  F.R.C.S.  Ed.,    . 
Robert  A.  Fleming,  M.D.,  F.R.C.P.  Ed., 

120  Robert  Thin,  M.B.,  F.R.C.P.  Ed.,      . 

George  M.  Robertson,  M.D.,  F.R.C.P.  Ed.,  Larbert 

James  Hutcheson,  M.D.,  F.R.C.S.  Ed., 

A.  Cowan  Guthrie,  M.B.,  CM.,  Leitk, 

Francis  Darby  Boyd,  C.M.G.,  M.D.,  F.R.C.P.  Ed., 
125       *   Tohn  Macpherson,  M.D.,  F.R.C.P.  Ed., 

Tames  Smith,  M.D.,  CM.,      . 

*  Norman  Purvis  Walker,  M.D.,  F.R.C.P.  Ed., 

*  Alexander  Miles,  M.D.,  F.R.C.S.  Ed., 
Robert  Abernethy,  M.  D. ,  F.  R.  C  P.  Ed. , 

130       *  Arthur  Logan  Turner,  M.D.,  F.R.C.S.  Ed.,  . 
G.  Matheson  Cullen,  M.D.,  CM., 

William  George  Aitchison  Robertson,  M.D.,  F.R.C.P.  Ed., 
John  Stevens,  M.D.,  F.R.C. P.  Ed.,    . 

*  James  Crawfurd  Dunlop,  M.D.,  F.R.C.P.  Ed.,  M.R.C.S.  En 
135       *  William  Elder,  M.D.,  F.R.C.P.  Ed.,  Leitk,   . 

Robert  Stewart,  M.B.,  CM., 

Richard  James  Arthur  Berry,  M.D.,  F.R.C.S.  Ed., 
John  MacRae,  M.D.,  CM.,  Murrayfield, 
James  Harvey,  M.D.,  CM.,    . 


Date  of 
Admission. 
1885 
1885 
1885 
1885 
1885 
1885 
1885 
1885 
1886 
1886 
1886 

1886 
18S6 
1S86 

1S87 
1887 


18S7 
1887 
1887 
1888 
1888 
1888 

1 888 
188S 
1889 
1889 
1889 
1889 
18S9 
1889 
1889 
1889 

1889 
1889 


1890 
1890 
1S90 
1890 


1891 
1892 
1S92 
1892 
1892 
1892 
T892 
1892 
1892 
1892 
1893 
1893 
1893 


LIST    OF    MEMBERS    OF    THE    SOCIETY 


XI 


140  Henry  Anderson  Peddie,  M.B.,  CM.. 

John  Wheeler  Dowden,  M.B.,  F.R.C.S,  Ed., 

Alexander  Bruce  Giles,  M.D.,  CM.,  . 

William  Basil  Orr,  M.D.,  CM., 

James  Aitken  Clark,  M.B.,  CM.. 
145  William  Ford  Robertson,  M.D.,  CM., 

James  Mowat,  M.B.,  CM.,     . 

Frederick  Maurice  Graham,  F.R.C.S.  Ed.,  L.R.C.P    I 

Claude  B.  Ker,  M.D.,  F.R.C.P.  Ed.. 

Tohn  dimming,  F.R.C.S.  Ed.,  F.R.C.P.  Ed., 
150  Charles  E.  Douglas,  M.D.,  CM.,  Cupar-Fife, 

William  Fraser  Wright.  M.B.,  CM.,  Leith,    . 

Douglas  Chalmers  Watson,  M.D.,  F.R.C.P.   Ed., 

James  Cameron,  M.D.,  CM., 

Lewis  Campbell  Bruce,  M.D.,  F.R.C.P.  Ed.,  Murthly, 
155  Robert  Miller  Ronaldson,  M.D.,  F.R.C.P.  Ed.,  M.R.C.S.  En 

Tames  Scott,  M.D.,  CM., 

John  Orr,  M.D.,  F. R.C.P.  Ed., 

John  Hossack  Fraser,  M.B.,  F.R.C.P.  Ed.,  Bridge  of  Allan 

James  Gibson  Cattanach,  M.B.,  F.R.C.P.  Ed. 
160  Tames  Stewart  Fowler,  M.D.,  F.R.C.P.  Ed., 

Ernest  George  Salt,  L.R.C.P.  &  S.  Ed., 

Tohn  Tod,  M.B.,  CM.,  Leith, 

William  Henry  Miller,  M.D.,  F.R.C.P.  Ed., 

Robert  Wilberforce  Inkster,  M.D.,  CM., 
165  William  Leslie  Mackenzie,  M.D.,  CM., 

John  Adamson  Honey  Duncan,  M.D.,  CM 

William  Alfred  Tohnstone  Alexander,  M.P.. 

Tohn  Cormack  Smith,  M.B.,  CM.,       . 

Harry  Rainy,  M.D.,  F.R.C.P.  Ed.,     . 
170  John  Anderson,  M.B.,  CM.,  Pitlochry. 

Frederick  John  Turnbull,  L.R.C.P.  &  S 

Archibald  Adam  Scot  Skirving,  C.M.G.,  M.B.,  F.R.C.S.  Ed 
M.R.C.S.  Eng..     .... 

Theodore  Shennan,  M.D.,  F.R.C.S.  Ed., 

John  Macmillan,  D.Sc,  M.D.,  F.R.C.P.  Ed.. 
175  William  Arthur  M;Cutchan,  L.R.C.P.  &  S.  Ed.,  Fulbourn, 

David  James  Graham,  M.D.,  F.R.C.P.  Ed.,    . 

Robert  John  Johnston,  M.B.,  C.M., 

George  Denholm  Darlington,  M.B.,  CM., 

Alexander  Cruickshank  Ainslie,  M.D.,  CM.. 
180  Thomas  Jackson  Thyne,  M.B..  F.R.C.P.  Ed., 

James  Taylor  Grant,  M.D.,  CM., 

Henry  Alfred  Leebody,  M.B.,  CM.,  Corstorphinc 

Harold  Sherman  Ballantyne.  M.B.,  M. R.C.P.  Ed.,  Da 

Alexander  Hill  Buchan,  M.B.,  CM., 
185  Charles  Cromhall  Easterbrook,  M.D.,  CM.,  Ayr, 

Hamilton  Graham  Langwell,  M.D.,  F.R.C.P.  Ed. 

John  M 'Gibbon,  Junr.,  M.B.,  Ch.B., 

Thomas  Davy  Luke,  M.  B. ,  F.  R.  C  S.  Ed. ,       . 

Frederick  Gardiner,  M.D.,  CM., 
190  Edwin  Bramwell,  M.B.,  M. R.C.P.  Ed., 

John  William  Steven,  M.B.,  F.R.C.S.  Ed.,     . 

Harry  Oliphant  Nicholson,  M.D.,  F.R.C.P.  Ed. 

Tohn  Craig,  M.B.,  Ch.B., 

John  Boyd  Jamieson,  M.D.,  F.R.C.S.  Ed.,     . 
195  William  Cameron  Sillar,  M.B.,  B.Sc. , 

Malcolm  M 'Party,  M.B.,  CM., 

James  Wilson,  M.B.,  CM.,     . 

John  Thomas  Dickie,  L.R.C.P.  and  S.  Ed.,    . 

Professor    David     Arthur    Welsh,     M.D.,     M. R.C.P.     Ed. 
Sydney,      ....... 


CM., 


Ed., 
M.B..F.R.C 


Date  of 
Admission. 

1893 
1893 
■893 


1893 
[893 
[894 
[894 
[894 
[894 
1894 
[894 
[895 
[895 
[895 

[S95 
[895 

[895 
[895 
[895 
[895 
[895 
1895 
[895 

rS95 
[895 
[896 
[896 
[896 
[896 
[896 

[897 
[897 
[897 
[897 
[897 
[S97 


r899 


[899 
[900 
1900 
[900 
1900 
[900 
[900 
[900 
[900 
[900 
1900 
[900 

1900 


Xll 


LIST    OF    MEMBERS    OF    THE    SOCIETY 


200  George  Freeland   Barbour   Simpson,    M.D.,   F.R.C.S.   Ed 

M.R.C.P.  Ed.,      .... 

David  Waterston,  M.D.,  F.R.C.S.  Ed., 

Arthur  Henry  Havens  Sinclair,  M.D.,  F.R.C.S.  Ed., 

John  Eason,  M.D.,  F.R.C.P.  Ed.,      . 

1 1 enry  Torrance  Thomson,  M.D.,  CM., 
205  lames  Yeitch  Paterson,  M.B.,  F.R.C.S.  Ed., 

Donald  Campbell  Archibald  M'Allum,  M.B.,  CM., 

William  Thomas  Ritchie,  M.D.,  F.R.C.P.  Ed., 

lames  Mair  Rutherford,  M.B.,  CM.,  . 

Edwin  Matthew,  M.B.,  CM.,  Leith,  . 
210  William  BlakelyDrummond,  M.B.,  F.R.C.S.  Eng.,  F.R.C.P 

David  Lawson,  M.D. ,  Banchory, 

Stuart  M 'Donald,  M.B..  M.R.C.P.  Ed., 

George  Lyall  Chiene,  M.B.,  F.R.C.S.  Ed.,     . 

George  Robert  Livingston,  M.D.,  CM.,  Dumfries, 
215  Alexander  Dingwall  Fordyce,  M.D.,  F.R.C.P.  Ed., 

George  Dickson,  M.D.,  CM., 

Hugh  de  Maine  Alexander,  M.D. ,  Aberdeen,  . 

John  William  Simpson,  M.B.,  CM.,  . 

Augustus  Alexander  Matheson,  M.D.,  F.R.C.P.  Ed 
220  lohn  William  Struthers,  M.B.,  F.R.C.S.  Ed., 

"Alexander  Hill  Macpherson,  L.R.C.P.  &  S.  Ed., 

Edwin  Malcolm  Lithgow,  M.B.,  CM., 

John  Davis  Lithgow,  M.D.,  F.R.C.S.  Ed.,     . 

lames  Kennedy  Drysdale,  M.B.,  CM., 
225  "Eil ward  William  Scott  Carmichael,  M.B.,  F.R.C.S.  Ed., 

Robert  Robertson,  M.B.,  CM., 

John  Macaulay  Bowie,  M.B.,  CM.,    . 

Alexander  Goodall,  M.D..  F.R.C.P.  Ed.,       . 

George  James  Rogerson  Carruthers,  M.B.,  Ch.B., 
230  William  Robertson,  M.D.,  D.P.H.,  Leith, 

Charles  Mowbray  Pearson,  M.B.,  Ch.B., 

George  Halley,  M.B.,  F.R.C.S.  Ed.,  Dundee, 

Angus  Macdonald,  M.B.,  F.R.C.S.  Ed., 

Archibald  Nathaniel  Shirley  Carmichael,  M.B.,  CM 
235  William  Leslie  Lyall,  M.B.,  CM.,      . 

William  James  Stuart,  M.B.,  Ch.B.,    . 

John  Pirie,  M.B.,CM., 

Alexander  Aitken  Ross,  M.B.,  CM.,  . 

John  Dixon  Comrie,  M.B.,  M.R.C.P.  Ed.,     . 
240  Roderick  Murdoch  Matheson,  M.D.,  CM.,     . 

Norman  Lang  Stevenson,  L.R.C.P.  Ed.,  L. R.C.S.  &  L.D.S 

William  Elliot  Carnegie  Dickson,  M.D.,  Ch.B., 

George  Scott  Carmichael,  M.B. ,  Ch.B., 

William  Macrae  Taylor,  M.B.,  F.R.C.S.  Ed., 
245  Professor  Daniel  John  Cunningham,  D.C.L.,  LL.D.,  M.D. 

F.R.C.S.  Ed.,       . 

George     Warwick     Bampfylde     Daniell,     M.  R.C.S.     Eng. 
L.R.C.P.L.,  .... 

Lewis  Albert  Hodginson  Lack,  M.B.,  Ch.B., 

Charles  Heron  Watson,  M.B.,  F.R.C.S.  Ed., 

Henry  Wade,  M.B..  F.R.C.S.  Ed.,    . 
250  Herbert  Dunbar  Shepherd,  M.B.,  F.R.C.S.  Ed., 

Thomas  Finlay,  M.B.,  CM.,  . 

Andrew  Binny  Flett,  M.B.,  Ch.B.,       . 

Alexander  Morrison  Macintosh,  M.B.,  Ch.B., 

George  Thyne,  M.B.,  CM.,    . 
255  Theodore  Charles  Mackenzie,  M.B.,  Ch.B.,    . 

George  William  Simla  Paterson,  M.B.,  CM., 

Frederick  Porter,  M.B.,  CM., 

William  Ernest  Frost,  M.B.,  Ch.B.,     . 


Date  of 
Admission. 

1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 

Ed.,  1900 
1901 
1901 
1901 
1901 
1901 
1901 
1 901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1901 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 

Ed.,  1902 
1902 
1903 
1903 

1903 

1903 

1903 
1903 

1903 
1903 
1903 
1903 
1904 
1904 
1904 
1904 
1904 
1904 


LIST    OF    MEMBERS    OF    THE    SOCIETY 


Xlll 


260 


26: 


Malcolm  Campbell,  M.B.,  F.R.C.S.  Ed., 
James  Martin  Beattie,  MB.,  CM.,      . 
George  Douglas  M'Rae,  M.B.,  CM., 
Frank  Lockwood  Atkinson,  M.B.,  Ch.B., 
John  Ligertwood  Green,  M.B.,  Ch.B., 
Cuthbert  Balfour  Paul,  M.B.,  F.R.C.S.  Ed.,  . 
Auckland  Campbell  Geddes,  M.B.,  Ch.B.,      . 
Lionel  Charles  Peel  Ritchie,  M.B.,  F.R.C.S.  Ed., 
William  Vernon  Shaw,  M.D.,  Ch.B., 


Date  of 
Admission. 
1904 
I904 
1904 
1904 
1904 
1904 
1904 
1904 
I905 


(b)  Members  Exempted  under  Rule  V.  from  paying  the 
Annual  Subscription. 


**  Andrew  Halliday  Douglas,  M.D.,  F.R.C.P.  Ed., 

W.  Judson  Van  Someren,  M.D.,  L.R.C.S.  Ed.,  Northwood,  . 

270  George  Skene  Keith,  M.D.,  LL.D.,  F.R.C.P.  Ed.,  Currie,    . 

Archibald  Hall,  M.D.,  Montreal,  .... 

Horatio  Robinson  Storer,  M.D.,  Newport,  Rhode  Island,  U.S., 
Thomas  Skinner,  M.D.,  L.R.C.S.  Ed.,  London, 
Andrew  Scott  Myrtle,  M.D.,  L.R.C.S.  Ed.,  Harrogate, 

275  Francis  Robinson  Macdonald,  M.D.,  Inveraray, 

Professor  William  Stephenson,  M.D.,  F.R.C.S.  Ed.,  Aberdeen 
University,  ...... 

T.  S.  Beveridge,  M.R.C.P.  Lond.,  F.R.C.S.  Ed.,  Melton  Constable, 
David  Yellowlees,  M.D.,  LL.D.,  F.F.P.  &  S.  Glasg.,  Glasgow, 
Prof.  Arthur  Gamgee,  M.D.,  F.R.C.P.  Ed.,  F.R.S.,  Switzer- 
land, . 

280  Professor  John  Cleland,  M.D.,  LL.D.,  The  University,  Glasgow, 

Sir  R.  B.  Finlay,  M.D.,  Q.C,  M.P.,  Middle  Temple,  London, 
Stanley  Lewis  Haynes,  M.D.,  M.R.C.S.  Eng.,  Malvern, 
Peter  Orphoot,  M.D.,  North  Berwick, 
James  Watt  Black,  M.D.,  F.R.C.P.L.,  London, 

285  David  Brodie,  M.D.,  Canterbury, 

Robert  Shand  Turner,  M.D.,  CM.,  Keith,     . 
Peter  Maury  Deas,  M.B.,  L.R.C.S.  Ed.,  Exeter, 
Professor  J.  G.   M'Kendrick,   M.D.,   LL.D.,  F.R.C 

University,   Glasgow, 
Tames  Johnston,  M.D.,  F.R.C.S.  Ed.,  London, 

290  "j.  William  Eastwood,  M.D.,  M.R.C.P.L.,  Oxford, 

Charles  A.  E.  Sheaf,  F.R.C.S.  Ed.,  Queensland, 

*  Alexander  Ballantyne,  M.D.,  F.R.C.P.  Ed.,  Dalkeith, 
Professor  J.   Bell  Pettigrew,    M.D.,  LL.D.,    F.R.C.P. 

University  of  St  Andrews, 
Andrew  Balfour,  M.D.,  CM.,  Portobello, 
295       *  Robert  Lucas,  M.D.,  F.R.C.P.  Ed.,  Dalkeith, 

*  Tohn  Aymers  Macdougall,  M.D.,  F.R.C.S.  Ed.,  Fraiice, 
Dr  Groesbeck,  Cincinnati,        .... 
Professor  David  James  Hamilton,  M.B.,  F.R.C.S.  Ed.,  Aber- 

dc€ii  U iiivc)'sity       ■■••-. 
James  Stitt  Thomson,  M.D.,  F.R.C.P.   Ed.,' F.R.C.S.  Ed. 

Lincoln,     ...... 

300  George  Herbert  Bentley,  L.R.C.P.  &  S.  Ed.,  Kirkliston, 

J.  Moolman,  M.B.,  CM.,  Cape  of  Good  Hope, 
Robert  Somerville,  M.D.,  F.R.C.S.  Ed.,  Galashiels,  . 
Graham  Steell,  M.D.,  F.R.C.P.L.,  Manchester, 
John  Brown,  M.D.,  F.R.C.S.  Eng.,  Padiham, 
305  James  Allan  Philip,  M.D.,  Botilogne-sur-Mer, 

Alex.  Robert  Coldstream,  M.D.,  F.R.C.S.  Ed.,  Florence, 


P.  Ed, 


Ed. 


1842 

1845 
1845 

1853 

i«55 
1856 

1859 
i860 

1861 
1861 
1861 

1863 


1865 
1865 
1865 
1867 
1868 

1870 
1871 
1871 
1871 
1871 

1873 

1874 

1875 
1875 
1875 

1876 

1877 

1877 
1877 
1877 
1877 
1878 
1878 
1878 


XIV 


LIST    OF    MEMBERS    OF    THE    SOCIETY 


jio 


|iS 


325 


330 


335 


340 


345 


355 


;6o 


365 


Professor  fohnson  Symington,  M.D.,  F.R.C.S.  Ed.,  M.R.C.S 

Eng.,  Belfast,        ..... 
A.  D.  Leith  Napier,  M.D.,  M.R.C.P.L.,  Australia, 
Tohn  Home-Hay,  M.D.,  M.R.C.S.  Eng.,  Alloa, 
John  Hutton  Balfour,  M.B..  CM.,  Portobello, 
John  Mackay,  M.D.,  L.R.C.S.  Ed.,  Aberfeldy, 
"William  Badger,  M.B.,  CM.,  Penicuik, 
Tohn  Archibald,  M.D.,  F.R.C.S.  Ed.,  Bournemouth, 
Tames  Rutherford  Morison,  M.B.,  F.R.C.S.  Ed.,  Newcastle, 
Roderick  Maclaren,  M.D.,  Carlisle,    . 
J.  Maxwell  Ross,M.B.,  F.R.C.S.  Ed.,  Dumfries, 
John  Carlyle  Johnstone,  M.D.,  CM.,  Melrose, 
\V.  Wotherspoon  Ireland,  M.D.,  Musselburgh, 
F.  W.  DyceFraser,  M.D.,  F.R.CP.  Ed.,  London, 
Edwin  Baily,  M.B.,  CM.,  Oban, 
William  Hy.  Shirreff,  M.B.,  CM.,  Melbourne, 
John  Haddon,  M.D.,  CM.,  Denholm, 

A.  W.  Mare.  M.B.,  F.R.C.S.  Ed.,  M.R.C.S.  Eng.,  Roche, 
Professor  G.  Sims  Woodhead,  M.D.,  F.R.CP.  Ed.,  Cambri^. 
Tohn  Macdonald  Brown,  M.D.,  F.R.C.S.  Eng.  &  Ed.,  London, 
T.  Goodall  Nasmyth,  M.D.,  F.R.C.S.  Ed.,  D.Sc,  Cupar-Fife, 
Thomas  R.  Scott,  M.D.,  CM.,  Musselburgh, 

F.  A.  Saunders,  F.R.C.S.  Ed.,  Grahamstown,  South  Africa 
Toseph  Carne  Ross,  M.D.,  F.R.CP.  Ed.,   Withington, 

G.  J.  H.  Bell,  M.B.,  CM.,  Bengal  Army,      . 
W.  C  Greig,  M.D.,  CM.,  Morocco,    . 
T.  Wyld  Pairman,  L.R.C.P.  &  S.  Ed.,  New  Zealand, 
Alexander  Thorn,  M.D.,  CM., 
Andrew  Brown,  M.D.,  M.R.C.P.  Ed.,  London, 
Ernest  F.  Neve,  M.D.,  F.R.C.S.  Ed.,  M.R.C.S.  Eng.,  India, 
Tames  Robertson  Crease,  F.R.C.S.  Ed.,  South  Shields, 
T.  Edgar  Underhill,  M.D.,  F.R.C.S.  Ed.,  Burnt  Green, 
Robert  W.  Felkin,  M.D.,  London, 
S.  Hale  Puckle,  M.B.,  CM.,  Bishop's  Castle, 
Skene  Keith,  M.B.,  F.R.C.S.  Ed.,  London, 
Reginald  Ernest  Horsley,  M.D.,  F.R.C.S.  Ed.,  Crail, 
Professor  Robert  Fraser  Calder  Leith,  M.B.,  F.R.CP.  Ed 

Birmingham,  . 

John  Batty  Tuke,  Jr.,  M.D.,  F.R.CP.  Ed.,  Murrayfeld, 
James  Hogarth  Pringle,  M.B.,  CM.,  Glasgow, 
Walter  Scott  Lang.  M.D.,  F.R.C.S.  Ed., 
William  Gayton,  M.D.,  M.R.C.S.  Eng.,  London, 
A.  Bell  Wrhitton,  M.B.,  CM.,  Aberchirder,    . 
J.  Walton  Hamp,  L.F.P.  &  S.  Glasg.,  L.S.A.  Lond.,  Wolver 

hampton,    ..... 
Tohn  Keay,  M.B.,  F.R.CP.  Ed.,  Uphall,       . 
John  F.  Sturrock,  M.B.,  CM.,  B roughly  Ferry, 
David  W.  Aitken,  M.B.,  CM.,  London, 
Robert  Inch,  M.B.,  CM.,  Gorebridge, 
John  Shaw  M'Laren,  M.B.,  F.R.C.S.  Ed.,  India, 
William  Hunter,  M.D.,  M.R.C.S.  Eng.,  M.R.C.P.L.,  London 
Sydney  Rumboll,  L.R.C.P.  Ed.,  F.R.C.S.  Ed.,  Leeds 
George  Franklin  Shiels,  M.D.,  F.R.C.S.  Ed.,  San  Ft 
D.  H.  Anderson,  M.D.,  CM.,  Barrow-in-Furness, 
J.  A.  Armitage,  M.D.,  CM.,   Wolverhampton, 
Charles  C  Teacher,  M.B.,  CM.,  North  Berwick, 
Thomas  Russell,  M.B.,  CM.,  Glasgow, 
Professor  John  M'Fadyean,  M.B.,  CM.,  London, 
Tames  W.  Martin,  M.D.,  F.R.CP.  Ed.,  Dumfries, 
J.  R.  Home  Ross,  M.B.,  F.R.CP.  Ed.,  Burmah, 
John  Smith,  M.D.,  M.R.C.S.  Eng.,  Kirkcaldy, 
Benjamin  D.  C  Bell,  L.R.C.P.  &  S.  Ed.,  Kirkwall, 


Date  of 
Admission. 

1878 

1879 
1880 
l88l 
l8Sl 
1882 
1882 
1882 
1882 
1882 
1882 
1883 
1883 
1883 
1883 
1883 
1883 
'dge,         1883 


1884 
1884 
1884 
1884 


1SS5 
1885 
18S5 
18S5 
1885 
1886 

1 886 
1S86 
18S6 
1 886 
1886 
1 886 

1887 
1S87 
1887 
1887 
1887 
1887 
1S87 
1887 
1S87 
1S87 
1887 
1887 
1 888 
1888 
1S88 
1S88 
1S89 
1SS9 


LIST  OF  MEMBERS  OF  THE  SOCIETY 


XV 


,  F.R.C.P.  Ed.,  Nice, 
Bedford,    M.D.,    D.Sc. 


M.R.C.S 


A.  Home  Douglas,  M.B. 

Surgeon-Captain    C.    H. 

Eng. ,  Bengal  Army, 

Alexander  [ohn  Keiller,  L.R.C.P.  &  S.  Ed.,  New  Brunswick 

D.  G.  Braid  wood,  M.B.,  CM.,  Halkirk,  Caithness,  . 
370  Professor  J.  Berry  Haycraft,  M.D.,  D.Sc,  Cardiff,      . 

Albert   E.    Morison,    M.B.,    F.R.C.S.  Ed.,   M.R.C.S.  Fn<;. 
West  Hartlepool,    ..... 

William  H.  Barrett,  M.B.,  CM.,  Southport,   . 

Tames  Hunter,  M.D..  CM.,  Linlithgow, 

William  Smith,  L.R.C.P.  &  S.  Ed.,  America, 
375  Professor  Ralph  Stockman,  M.D.,  F.R.C.P.  Ed.,  Glasgow, 

Charles  Templeman,  M.D.,  CM.,  Dundee, 

J.  J.  Douglas,  M.D.,  F.R.C.P.  Ed.,  London, . 

Robert  Stirling,  M.B.,  F.R.C.S.  Ed.,  Perth, 

Simson  C  Fowler,  M.B. ,  CM.,  Juniper  Green, 
380  Robert  Dundas  Helm,  M.D.,  CM.,  Carlisle,  . 

William  Gordon  Woodrow  Sanders,  M.B..  F.R.C.P.  Ed.,  Caen, 

David  Middleton  Greig,  Esq.,   M.B.,  CM.,   F.R.C.S.  Ed., 
Dundee,      ...... 

Ernest  Coleman  Moore,  M.B.,  CM.,  . 

William  Crawford,  M'Ewan,  M.D.,  CM.,  Prestonpans 
385  W.  Ramsay  Smith,  M.B.,  CM.,  South  Australia, 

George  Robertson  Wilson,  M.D. ,  CM.,  Polton, 

Alexander  Peyer,  M.D.,  Zurich, 

Alexander  Reid  Urquhart,  M.D.,  F.R.C.P.  Ed.,  Perth, 

F.  W.  Foxcroft,  M.D.,  CM.,   Wilmslow, 
390  William  B.  Mackay,  M.D.,  M.R.C.S.  Eng.,  Berwick-on-Tweed, 

Alex.  Mitchell  Stalker,  M.D.,  CM.,  Dundee, 

D.  W.  Johnston,  F.R.C.S.  Ed.,  Johannesburg,  S.  Africa, 

William  Brendon  T.  Gubbin,  M.D.,  CM.,  Bardolph,  Hertford, 

Frank  Ashby  Elkins,  M.D.,  CM.,  Watford,  . 
305  Philip  Grierson  Borrowman,  M.D.,  CM.,  Crieff, 

Robert  Mackenzie,  M.D.,  CM.,  Napier,  Nairn, 

William  Simmers,  M.B.,  CM.,  Gordon, 

James  Mackenzie,  M.D. ,  CM.,  Burnley, 

William  Craig,  M.D.,  CM.,  Cowdenbeath, 
400  Professor  Robert  Muir,  M.D.,  F.R.C.P.  Ed.,  Glasgow, 

Thomas  Easton,  M.D.,  CM.,  Southampton,    . 

Gopal  Govind  Vatve,  M.D.,  Bombay, 

James  Middlemass,  M.D.,  F.R.P.  Ed.,  Ryhope, 

John  Hardie,  M.B.,  F.R.C.S.  Ed.,  Stogursey, 
405  John  Struthers,  M.B.,  CM.,  South  Africa,     . 

George  Thomas  Beatson,  M.  D. ,  C  M. ,  Glasgow, 

Donald  Macaulay,  M.B.,  CM.,  Johannesburg, 

Andrew  Balfour,  M.D.,  CM.,  Khartoum, 

Robert  Durward  Clarkson,  M.B.,  CM.,  Falkirk, 
410  William  Alexander  Mackintosh,  M.B.,  CM.,  Stirling, 

George  Rerr  Grimmer,  M.D.,  F.R.C.S.  Ed.,  Canada, 

John  Frank  Crombie,  M.B.,  CM.,  North  Berwick,    . 

Edward  Arthur  Mills-Roberts,  M.B.,  CM.,  Bangor, 

Samuel  Macvie,  M.B.,  C.M.,  Chimside, 
415  Donald  George  Macleod  Munro,  M.D.,  CM.,  Cheltenham 

Andrew  William  Messer,  M.B.,  CM.,  Scotswood-on- Tyne, 

Samuel  William  Carruthers,  M.D. ,  CM.,  London, 

Frederick  William  Reid  Mackay,  M.D.,  F.R.C.S. Ed.,  New  Zealand 

Thomas  Paul  Gray,  M.D.,  CM.,  Hampstead, 
420  Robert  Black  Purves,  M.B.,  F.R.C.S.  Ed.,  Lincoln, 

David  Huskie,  M.B.,  CM.,  Moffat,    . 

Charles  Begg,  M.B.,  CM.,  Bath, 

John  Stevenson,  M.B.,  F.R.C.S.  Ed., 

William  Hartley  Bunting,  M.D.,  F.R.C.S.  Ed.,  Birmingham, 


Date  of 

Admission. 

188Q 


[890 
[890 


[891 
[891 
[891 
[892 
[892 
[892 

[892 
[892 
[892 
[S92 
[892 
[893 
[893 
'893 
1893 
tS93 
(893 
[893 
1893 
[893 
[893 


(804 
[894 
[895 
[895 
[895 

'895 
1895 
1895 
tS95 
[896 
[896 
[897 
[897 
[897 
[897 
[898 
[899 
[899 
[899 
[899 
[S99 
[899 
[900 
1900 
[900 


xvi        ALPHABETICAL  LIST  OF  MEMBERS  OF  THE  SOCIETY 


425  Tames  Ernest  Moorhouse,  M.D.,  CM.,  Stirling) 

David  Allan  Carruthers,  M.R.  CM.,  Perth,  . 
Noel    Dean     Bardswell,     M.D.,    M.R.C.P.  Ed.     &     Lond. 

M.R.C.S.  Eng.,  Mundeshy, 
John  Andrew  Douglas  Thompson,  M.B.,  Ch.B.,  Leeds, 
Joseph  William  Leech,  M.D.,  Newcastlc-on-Tyne, 

430  David  Whiteside  Maclagan,  M.B.,  Ch.B.,  New  Zealand, 

William  Butterworth  MacTier,  M.B.,  CM.,  St  Andrews, 
Samuel  Fergusson,  M.B.,  CM.,  Alloa, 
Walter  de  W'atteville,  M.D.,  CM.,  Kingussie, 
Professor  David  Hepburn,  M.D.,  CM.,  Cardiff, 

435  Charles  Forsyth,  M.B.,  F.R.C.S.  Ed., 

William  Brown,  M.B.,  Ch.B.,  Braemar, 
Peter  Murray,  M.B.,  F.R.C.S.  Ed.,  Leven,     . 
Hector  Douglas  Wilson,  M.D.,  Ch.B.,  Harrogate, 
James  Crawford  Gibb  Macnab,  M.B.,  F.R.C.S.  Ed.,  Dysart, 


Date  of 

Admission. 

1901 

1901 

1901 
I901 
1901 
1901 
1901 
1902 
1902 
I902 
1903 
1904 
1904 
1904 
1904 


15 


25 


30 


35 


ORDINARY    MEMBERS. 

ARRANGED   ALPHABETICALLY. 

(a)  Members  who  pay  the  Annual  Subscription  of 
Ten  Shillings. 

Dr  R.  Abernethy,  10  St  Colme  Street, 

Dr  J.  O.  Affleck,  38  Heriot  Row,   Vice-President, 

Dr  A.  C  Ainslie,  20  Newington  Road, 

Dr  R.  S.  Aitchison,  74  Great  King  Street, 

Dr  H.  de  M.  Alexander,  Royal  Asylum,  Aberdeen, 

Dr  W.  A.  J.  Alexander,  I  George  Place,  Pilrig, 

Dr  John  Anderson,  Pitlochry, 

Dr  James  Andrew,  2  Atholl  Crescent, 

Professor  Annandale,  34  Charlotte  Square, 

Dr  E.  F.  Armour,  6  Bruntsfield  Terrace, 

Dr  F.  L.  Atkinson,  15  Merchiston  Place, 

Dr  Harold  S.  Ballantyne,  Dalkeith,     . 

Dr  J.  W.  Ballantyne,  24  Melville  Street, 

Dr  A.  H.  Freeland  Barbour,  4  Charlotte  Square, 

Dr  James  M.  Beattie,  38  Warrender  Park  Road, 

Joseph  Bell,  Esq.,  2  Melville  Crescent, 

Dr  G.  A.  Berry,  31  Drumsheugh  Gardens, 

Dr  R.  J.  A.  Berry,  4  Howard  Place,    . 

Dr  Alexander  Black,  13  Howe  Street, 

Dr  W.  T.  Black,  2  George  Square, 

Dr  Robert  H.  Blaikie,  10  Mayfield  Gardens 

Dr  Bleloch,  2  Lonsdale  Terrace, 

Dr  G.  P.  Boddie,  73  Bruntsfield  Place, 

William  Booth,  Esq.,  2  Minto  Street, 

Dr  John  M.  Bowie,  6  Hope  Park  Crescent, 

Dr  F.  D.  Boyd,  C.M.G.,  22  Manor  Place, 

Dr  Byrom  Bramwell,  23  Drumsheugh  Gardens, 

Dr  Edwin  Bramwell,  23  Drumsheugh  Gardens, 

Dr  N.  T.  Brewis,  23  Rutland  Street,  . 

Dr  J.  J.  Graham  Brown,  3  Chester  Street, 

Dr  J.  Murdoch  Brown,  9  Walker  Street, 

Dr  Alexander  Bruce,  8  Ainslie  Place,  . 

Dr  Lewis  C  Bruce,  The  Asylum,  Murthly,  Perthshire 

Dr  A.  H.  Buchan,  2  Dean  Terrace, 

Dr  Buist,  1  Clifton  Terrace, 


1892 
1871 
1898 
1887 
1901 
1896 
1896 
1869 
1863 
1890 
1904 
1899 
1885 
1881 
1904 
1862 
1883 

1893 
1883 

1877 
1883 
1871 
1888 
188S 
1901 
1891 
1876 
1900 
1886 
1878 
1885 
1883 

1895 
1899 
1877 


ALPHABETICAL  LIST  OF  MEMBERS  OF  THE  SOCIETY      xvii 


Dr  T.  M.  Burn-Murdoch,  14  Charlotte  Square, 

Dr  Cadell,  22  Ainslie  Place,     . 

Francis  M.  Caird,  Esq.,  13  Charlotte  Square, 

Dr  H.  L.  Calder,  60  Leith  Walk,  Leith, 
40  Dr  James  Cameron,  13  Fettes  Row,     . 

Dr  Malcolm  Campbell,  17  Walker  Street, 

Dr  A.  N.  S.  Carmichael,  6  Morningside  Road, 

Dr  Edward  Carmichael,  21  Abercromby  Place, 

Dr  E.  W.  Scott  Carmichael,  32  Rutland  Square, 
45  Dr  George  Scott  Carmichael,  25  Braid  Road,  . 

Dr  J.  Carmichael,  22  Northumberland  Street, 

Dr  "George  J.  R.  Carruthers,  4A  Melville  Street, 

C.  W.  Cathcart,  Esq.,  44  Melville  Street, 

Dr  J.  G.  Cattanach,  3  Alvanley  Terrace, 
50  Dr  T.  F.  S.  Caverhill,  6  Manor  Place, 

Dr  George  L.  Chiene,  23  Alva  Street, 

Professor  John  Chiene,  C.B.,  26  Charlotte  Square,  President, 

Dr  Church,  36  George  Square, 

Dr  J.  A.  Clark,  4  Cambridge  Street,    . 
55  Dr  Clouston,  Tipperlinn  House,  Morningside  Place, 

Dr  John  D.  Conirie,  7  S.-E.  Circus  Place, 

J.  M.  Cotterill,  Esq.,  24  Manor  Place, 

Dr  John  Craig,  71  Bruntsfield  Place,    . 

Dr  William  Craig,  71  Bruntsfield  Place, 
60  Sir  John  Halliday  Croom,  25  Charlotte  Square,  Vice-President 

Dr  G.  Matheson  Cullen,  50  Minto  Street, 

Dr  John  dimming,  20  Gilmore  Place, 

Professor  D.  J.  Cunningham.  18  Grosvenor  Crescent, 

Dr  Bampylde  Daniell,  1  St  Colme  Street, 
65  Dr  T.  B.  Darling,  13  Merchiston  Place, 

Dr  G.  D.  Darlington,  10  Ardmillan  Terrace, 

Dr  M.  Dewar,  24  Lauriston  Place, 

Dr  J.  T.  Dickie,  37  Lauriston  Place,   . 

Dr  George  Dickson,  9  India  Street,     . 
70  Dr  George  Dickson,  14  Ardmillan  Terrace,     . 

Dr  W.  E.  Carnegie  Dickson,  9  India  Street,   . 

Dr  C.  E.  Douglas,  Cupar-Fife, 

Dr  Kenneth  M.  Douglas,  19  Chester  Street,    . 

Dr  W.  B.  Dow,  Dunfermline, 
75  Dr  J.  W.  Dowden,  27  Walker  Street, 

Dr  W.  B.  Drummond,  9  Brougham  Place, 

Dr  James  K.  Drysdale,  22  Coltbridge  Terrace, 

Dr  John  A.  H.  Duncan,  32  Morningside  Drive, 

Dr  Kirk  Duncanson,  22  Drumsheugh  Gardens, 
80  Dr  H.  M.  Dunlop,  20  Abercromby  Place, 

Dr  J.  C.  Dunlop,  33  Chester  Street,    . 

Dr  J.  Dunsmure,  53  Queen  Street, 

Dr  John  Eason,  196  Newhaven  Road, 

Dr  C.  C.  Easterbrook,  (ilengall,  Ayr, 
85  Dr  William  Elder,  4  John's  Place,  Leith, 

Dr  J.  Haig  Ferguson,  7  Coates  Crescent, 

Dr  Thomas  Finlay,  7  Mary's  Place,     . 

Dr  W.  A.  Finlay,  50  Trinity  Road,      . 

Dr  R.  A.  Fleming,  10  Chester  Street, 
90  Dr  A.  B.  Flett,  60  George  Square, 

Dr  A.  Dingwall  Fordyce,  19  Coates  Crescent, 

Dr  J.  S.  Fowler,  68  Northumberland  Street,   . 

Dr  John  Fraser,  13  Heriot  Row, 

Dr  J.  Hossack  Fraser,  Fernfield,  Bridge  of  Allan, 
95  Prof.  Sir  Thomas  R.  Fraser,  13  Drumsheugh  Gardens, 

Dr  W.  Ernest  Frost,  6  Atholl  Place,  . 

Dr  F.  Gardiner,  14  Rankeillor  Street, 

b 


1886 
1870 
1883 
1S84 

IS95 
1904 
1902 
1887 
1901 
1903 
1870 
1901 
1883 

1895 
1883 
1901 
1867 
1876 

1893 
1861 
1902 
1878 
1900 
1869 
1870 
1892 
1894 
1903 

1903 
1887 
1898 
1885 
1900 
1884 
1901 
1902 
1894 
1888 
1879 
1893 
1900 
190 1 

1895 
1871 
1883 
1892 
1872 
1900 
1899 
1892 
1885 
1903 
1875 
1890 
1903 
1901 

1895 
1878 
1895 
1865 
1904 
1900 


xviii     ALPHABETICAL  LIST  OF  MEMBERS  OF  THE  SOCIETY 


Dr  Garland,  53  Charlotte  Street,  Leith, 
Dr  A.  Campbell  Geddes,  2  Rutland  Square, 
100  Dr  G.  A.  Gibson,  3  Drumsheugh  Gardens, 

Dr  A.  B.  Giles,  4  Palmerston  Place,    . 
Dr  Alexander  Goodall,  7  Mayfield  Road, 
Dr  D.  J.  Graham,  26  Rutland  Street    . 
Dr  F.  M.  Graham,  16  Mayfield  hardens, 
105  Dr  J.  Taylor  Grant,  3  Manor  Place,     . 

Dr  J.  Allan  Gray,  107  Ferry  Road, 
Dr  John  L.  Green,  18  Mayfield  Gardens, 
Professor  Greenfield,  7  Heriot  Row,   Vice-President, 
Dr  G.  L.  Gulland,  II  Chester  Street,  Secretary, 
no  Dr  A.  C.  Guthrie,  21  Pilrig  Street, 

Dr  William  Guy,  1 1  Wemyss  Place,     . 
Dr  William  Haldane,  Viewforth,  Bridge  of  Allan, 
Dr  George  Halley,  7  Airlie  Place,  Dundee, 
Dr  D.  Berry  Hart,  29  Charlotte  Square, 
115  Dr  James  Harvey,  7  Blenheim  Place,  . 

Dr  Henry  Hay,  19  Nelson  Street, 
J.  W.  B.  Hodsdon,  Esq.,  6  Chester  Street, 
Dr  George  Hunter,  33  Palmerston  Place, 
Dr  J.  Hutcheson,  44  Moray  Place, 
120  Dr  R.  W.  Inkster,  16  Windsor  Street, 

Dr  Alex.  James,  10  Melville  Crescent; 
Dr  Allan  Jamieson,  35  Charlotte  Square, 
Dr  Hugh  Jamieson,  13  Lauriston  Place, 
Dr  James  Jamieson,  43  George  Square, 
125  Dr  J.  Boyd  Jamieson,  43  George  Square, 

Dr  G.  M.  Johnston,  7  Wellington  Place,  Leith, 
Dr  R.  J.  Johnston,  1  Buccleuch  Place, 
Dr  R.  M'Kenzie  Johnston,  2  Drumsheugh  Gardens, 
Dr  C.  Kennedy,  5  Salisbury  Road, 
130  Dr  C.  B.  Ker,  City  Hospital,  Comiston  Road, 

Dr  George  Kerr,  6  St  Colme  Street,     . 
Dr  L.  A.  Hodgkinson  Lack,  84  Marchmont  Road, 
Dr  J.  H.  A.  Laing,  11  Melville  Street, 
Dr  H.  G.  Langwell,  4  Hermitage  Place,  Leith, 
135  Dr  David  Lawson,  Nordrach-on-Dee,  Banchory, 

Dr  H.  A.  Leebody,  Corstorphine, 
Dr  Linton,  Aberdour,   .... 
Dr  Edwin  M.  Lithgow,  8  Alva  Street, 
Dr  John  D.  Lithgow,  8  Alva  Street,    . 
140  Dr  Harvey  Littlejohn,  1  Atholl  Crescent,  Treasurer, 

Professor  Sir  Henry  D.  Littlejohn,  24  Royal  Circus, 
Dr  G.  R.  Livingston,  47  Castle  Street,  Dumfries, 
Dr  T.  Davy  Luke,  95  Shandwick  Place, 
Dr  R.  A.  Lundie,  55A  Grange  Road,   . 
145  Dr  W.  Leslie  Lyall,  8  Murrayfield  Gardens,    . 

Dr  D.  C.  A.  M'Allum,  n  Greenhill  Gardens, 
Dr  P.  M'Bride,  16  Chester  Street, 
Dr  W.   A.    M'Cutchan,  Fulbourn  Asylum,  Cambridj 
Dr  Angus  Macdonald,  9  Rutland  Square, 
150  Dr  Stuart  M 'Donald,  New  School,  Bristo  Street, 

Dr  John  M 'Gibbon,  22  Heriot  Row,    . 
Dr  C.  W.  MacGillivray,  15  Charlotte  Square, 
Dr  A.  M.  Macintosh,  20  East  Claremont  Street, 
Dr  G.  Mackay,  74  Bruntsfield  Place,    . 
155  Dr  George  Mackay,  20  Drumsheugh  Gardens, 

Dr  T.  C.  Mackenzie,  Morningside  Royal  Asylum, 
Dr  W.  Leslie  Mackenzie,  1  Stirling  Road,  Trinity, 
Dr  P.  Hume  Maclaren,  1  Drumsheugh  Gardens, 
Dr  Malcolm  M'Larty,  7  Bellevue  Place, 


eshire, 


ALPHABETICAL  LIST  OF  MEMBERS  OF  THE  SOCIETY       xix 


160  Ur  John  Macmillan,  48  George  Square, 

Dr  Alexander  H.  Macpherson,  Cliftonville,  Blackhall, 

Dr  John  Macpherson,  8  Darnaway  Street, 

Dr  G.  Douglas  M'Kae,  Morningside  Royal  Asylum, 

Dr  John  MacRae,  Lynwood,  Murrayfield, 
165  Dr  A.  A.  Matheson,  41  George  Square, 

Dr  Roderick  M.  Matheson,  33  Buccleuch  Place, 

Dr  Edwin  Matthew,  6  Hampton  Terrace, 

Dr  D.  Menzies,  20  Rutland  Square, 

Dr  A.  Miles,  20  Walker  Street, 
170  Dr  J.  Mill,  26  N.  Fort  Street,  Leith,    . 

A.  G.  Miller,  Esq.,  8  Garscube  Terrace, 

Dr  W.  II.  Miller,  51  Northumberland  Street, 

Dr  D.  Milligan,  11  Palmerston  Place, 

Sir  Arthur  Mitchell,  34  Drummond  Place, 
175  Dr  James  Mowat,  1  Minto  Street, 

Dr  John  Mowat,  6  Buccleuch  Place,     . 

Dr  Claud  Muirhead,  30  Charlotte  Square, 

Dr  H.  Oliphant  Nicholson,  20  Manor  Place,  . 

Dr  John  Orr,  1  Rillbank  Crescent, 
180  Dr  VV.  Basil  Orr,  13  Braid  Road, 

Dr  G.  Keppie  Paterson,  19  Albany  Street, 

Dr  J.  V.  Paterson,  5  Castle  Terrace,    . 

Dr  Simla  Paterson,  147  Bruntsfield  Place, 

Dr  D.  Noel  Paton,  22  Lynedoch  Place, 
185  Dr  C.  Balfour  Paul,  17  Walker  Street, 

Dr  C.  M.  Pearson,  17  Alva  Street, 

Dr  H.  A.  Peddie,  24  Palmerston  Place, 

Dr  R.  W.  Philip,  45  Charlotte  Square, 

Dr  John  Pirie,  15  Ardmillan  Terrace, 
190  Dr  Playfair,  5  Melville  Crescent, 

Dr  Frederick  Porter,  65  Morningside  Road,    . 

Dr  T.  Proudfoot,  30  Lauriston  Place,  . 

Dr  Harry  Rainy,  16  Great  Stuart  Street, 

Dr  Rattray,  Portobello, 
195  Dr  James  Ritchie,  22  Charlotte  Square, 

Dr  L.  C.  Peel  Ritchie,  13  Castle  Terrace, 

Dr  W.  T.  Ritchie,  9  Atholl  Place, 

Dr  G.  M.  Robertson,  The  Copse,  Larbert, 

Dr  Robert  Robertson,  26  Royal  Circus, 
200  Dr  William  Robertson,  11  Denham  Green  Terrace,  Trinity, 

Dr  William  F.  Robertson,  9  Priestfield  Road, 

Dr  W.  G.  Aitchison  Robertson,  26  Minto  Street, 

Dr  R.  M.  Ronaldson,  17  Morningside  Road,   . 

Dr  T.  R.  Ronaldson,  8  Charlotte  Square, 
205  Dr  A.  Aitken  Ross,  8  Newington  Road, 

Dr  William  Russell,  3  Walker  Street, 

Dr  J.  M.  Rutherford,  Morningside  Royal  Asylum, 

Dr  E.  G.  Salt,  59  George  Square, 

Dr  James  Scott,  43  Minto  Street, 
2IO  Dr  W.  Vernon  Shaw,  95  Shandwick  Place,      . 

Dr  Theodore  Shennan,  95  Mayfield  Road, 

Dr  Herbert  D.  Shepherd,  6  Ramsay  Gardens, 

Dr  \V.  C.  Sillar,  46  George  Square, 

Professor  Simpson,  52  Queen  Street,    . 
215  Dr  G.  F.  Barbour  Simpson,  50  Melville  Street, 

Dr  John  W.  Simpson,  15  Glanville  Terrace,    . 

Dr  Arthur  H.  H.»Sinclair,  5  Walker  Street,    . 

Dr  A.  A.  Scot  Skirving,  CM. G.,  8  Randolph  Crescent 

Dr  A.  T.  Sloan.  22  Abercromby  Place, 
220  Dr  Andrew  Smart,  15  Rutland  Square, 

Dr  G.  D.  Smith,  7  Stirling  Road,  Trinity, 


Date  of 

1897 
1 90 1 
1891 
1904 

1893 
1901 
1902 
1900 
1878 
1892 
1886 
1867 

1895 
1885 

1859 
1893 
1885 
1866 
I90O 
1895 
1893 
1889 
1900 
1904 
1885 
1904 
1902 

1893 
1883 
1902 

1874 
1904 
1889 
1896 
1874 

1873 
1904 
1900 
1890 
1901 
1902 

1893 
1892 

1895 
IS77 
1902 
1884 
I900 
1895 
1895 
I905 
1897 
1903 
1900 

1859 
1900 
I901 
1900 
1897 
18S5 
1865 
1877 


XX         ALPHABETICAL  LIST  OF  MEMBERS  OF  THE  SOCIETY 


Dr  James  Smith,  4  Brunton  Place, 
Dr  John  Smith.  1 1  Wemyss  Place, 
Dr  ].  Cormack  Smith,  9  Brunton  Place, 
225  Dr  J.  W.  Steven,  13  Manor  Place, 

Dr  "John  Stevens,  2  Shandon  Street,     . 
Dr  Norman  L.  Stevenson,  7  Alva  Street, 
Dr  T-  S.  Stewart,  15  Merchiston  Place, 
Dr  "Robert  Stewart,  42  George  Square, 
230  Dr  William  Stewart,  146  Ferry  Road,  Leith, 

H.  J.  Stiles,  Esq.,  8  St  Colme  Street, . 
Dr  form  Strachan,  Dollar, 
Dr'john  W.  Struthers,  5  Lynedoch  Place, 
Dr  W.  I.  Stuart,  7  Northumberland  Street, 
235  Dr  Allan  C.  Sym,  144  Morningside  Road, 

Dr  William  G.  Sym,  12  Alva  Street, 
Dr  W.  Taylor,  12  Melville  Street, 
Dr  W.  Macrae  Taylor,  12  Melville  Street, 
Dr  C.  H.  Thatcher,  8  Melville  Crescent, 
240  Dr  R.  Thin,  38  Albany  Street, 

Mr  Alexis  Thomson,  39  Drumsheugh  Gardens,  Secretary, 
Dr  H.  Torrance  Thomson,  7  Leopold  Place, 
Dr  Tohn  Thomson,  14  Coates  Crescent, 
Dr  George  Thyne,  13  Brunswick  Street, 
245  Dr  T.  J.  Thyne,  16  Randolph  Crescent, 

Dr  Tohn  Tod,  69  Ferry  Road,  Leith, 
Sir  John  Batty  Tuke,  M.P.,  20  Charlotte  Square, 
Dr  F.  T-  Turnbull,  6  Randolph  Place, 
Dr  Dawson  Turner,  37  George  Square, 
250  Dr  Logan  Turner,  27  Walker  Street,   . 

Dr  Underhill,  8  Coates  Crescent, 
Dr  Henry  Wade,  32  Alva  Street, 
Dr  Norman  Walker,  7  Manor  Place,    . 
Mr  D.  Wallace,  C.M.G.,  11  Rutland  Street,   . 
255  Dr  David  Waterston,  23  Colinton  Road, 

Dr  Douglas  Chalmers  Watson,  22  Coates  Crescent, 
Dr  Charles  Heron  Watson,  16  Charlotte  Square, 
Sir  Patrick  Heron  Watson,  16  Charlotte  Square, 
Dr  A.  D.  Webster,  Belleville  Lodge,  Blacket  Avenue, 
260  Professor  David  A.  Welsh,  M.D.,  Sydney,  Australia, 

Dr  James  Wilson,  53  Inverleith  Row, 
J.  L.  Wilson,  Esq.,  4  Buccleuch  Place, 
Dr  T.  D.  Wilson,  10  Newington  Road, 
Dr  Russell  E.  Wood,  9  Darnaway  Street, 
265  Dr  W.  Fraser  Wright,  Bonnington  Mount,  Bonnington  Ter 

Professor  John  Wyllie,  44  Charlotte  Square,    . 
Dr  P.  A.  Young,  25  Manor  Place, 


Date  of 
Admission. 
189I 
1856 
1896 
I9OO 
1892 
I902 
1885 
1892 
1889 
1889 
1867 
19OI 
1902 
1889 
1889 
1S71 
19O} 
1876 
1890 
1887 
I9OO 
1887 
1904 
1898 

1895 
1864 
1896 
1890 
1892 
1872 
I903 
1891 
1887 
I9OO 
1894 

I903 
1856 
1883 
19OO 
I9OO 
1883 
1880 
1883 
1894 
1868 
1870 


ALPHABETICAL  LIST  OF  MEMBERS  OF  THE  SOCIETY       XXI 

(6)  Members  Exempted  under  Rule  V.  from  paying 
the  Annual  Subscription. 

Date  of 
Admission. 

Dr  D.  Aitken,  152  Packington  Street,  Islington,  London,  N.,  1887 

Dr  D.  H.  Anderson,  131  Abbey  Road,  Ba>row-in-Furness,      .  1887 

270  Dr  Archibald,  Haze/den,  Wimbome  Road,  Bournemouth,        .  1882 

Dr  J.  A.  Armitage,  58  Waterloo  Road  South,  Wolverhampton,  1887 

Dr  W.  Badger,  Penicuik,  .....  1882 

Dr  Edwin  Baily,  Oban,  .  .  .  .  .  1883 

Dr  Andrew  Balfour,  Portobello,  ....  1874 

275  Dr  Andrew  Balfour,  Khartoum,  ....  1 895 

Dr  J.  H.  Balfoitf,  Portobello,    .....  1881 

Dr  Alexander  Ballantyne,  Dalkeith,     ....  1872 

Dr  Noel  D.  Bardswell,  Mundesley  Sanitarium,  Norfolk,  .  1901 

Dr  W.  H.  Barrett,  29  Park  Crescent,  Hesketh  Park,  Southport,  1890 

2S0  Dr  George  T.  Beatson.  7  Woodside  Crescent,  Glasgow,  .  1895 

Surgeon-Captain   C.    H.    Bedford,    Bengal  Army,  care  of  W. 

Jl'atson  iSr  Co.,  28  Apollo  Street,  Bombay,  .  .  1889 

Dr  Charles  Begg,  62  Pultenery  Street,  Bath,    .  .  .  1900 

Dr  Benjamin  D.  C.  Bell,  Kirkwall,     ....  1889 

Dr  G.  J.  H.  Bell,  Bengal  Army,  ....  1884 

285  Dr  G.  H.  Bentley,  Kirkliston,  ....  1877 

Dr  J.  S.  Beveridge,  Melton  Constable,  Norfolk,  .  .  1861 

DrJ.  W.  Black,  15  Clarges  Street,  Piccadilly,  London,   W,,    .  1865 

Dr  P.  G.  Borrowman,  Galvalmore,  Crieff,        .  .  .  1893 

Dr  D.  G.  Braidwood,  Halkirk,  Caithness,       .  .  .  1S89 

290  Dr  David  Biodie,  Siugbsby  Villa,  Royal  Park  Road,  Finchley,  N. ,  1S65 

Dr    Andrew    Brown,    1    Bartholomew   Road,    Kentish    Town, 

London,  N.W.,      .  .  .  .  .  .  1884 

Dr  John  Brown,  ......  1878 

Dr   J.    Macdonald  Brown,   2  Fragnall,    Hampstead,   London, 

'N.W.,        .  .  .     '         .  .  .  .  1883 

Dr  William  Brown,  Braemar,  ....  I9°4 

295  Dr  William   Hartley  Bunting,   22  Islington  Row,  Edgbaston, 

Birmingham,  ......  1900 

Dr  D.  A.  Carruthers,  12  Rose  Terrace,  Perth,  .  .  1901 

Dr  S.  W.  Carruthers,  44  Central  Hill,  Norwood,  London,  S.E.,  1899 

Dr  R.  D.  Clarkson,  Falkirk,    .  .  .  .  .  1896 

Professor  Cleland,  The  University,  Glasgow,    .  .  .  1864 

300  Dr  A.  R.  Coldstream,  24  Lung  Arno  Nuovo,  Florence,  Ltaly,  1878 

Dr  William  Craig,  Cowdenbeath,  Fife,  .  .  .  1894 

Dr  J.  R.  Crease,  2  Ogle  Terrace,  South  Shields,  .  .  1885 

Dr  J.  Frank  Crombie,  North  Berwick,  .  .  .  1897 

Dr  P.  M.  Deas,   Wonford  House,  Exeter,  .  .  .  1868 

305  Dr  A.  Halliday  Douglas,  12  Dean  Park  descent,        .  .  1842 

Dr  A.  Home  Douglas,  5  Rue  de  Russie,  Nice,  France,  .  18S9 

DrJ.  J.  Douglas,  42  Central  Hill,  Upper  No  iivood,  London,  .  1891 

*  Dr  Thomas  Easton,  28  East  Park  Terrace,  Southampton,        .  1894 

Dr  J.  W.  Eastwood,  30  Chalfont  Road,  Oxford,  .  .  187 1 

310  DrF.  A.  Elkins,  The  Asylum,  Leavesden,  near  King 's  Langley,  1893 

Dr    R.    W.    Felkin,    48    Westbourne    Gardens,    Bayswater, 

London,    W.,  .  .  .  .  .  1S85 

Dr  Samuel  Fergusson,  Lylestone  House,  Alloa,  .  .  1902 

Right  Hon.   Sir  R.   B.   Finlay,  Q.C.,  M.P.,  LL.D.,  Middle 

Temple,  London,    .....  1864 

Dr  Charles  Forsyth,  2  Melville  Street,  .  .  .  I9°3 

315  Dr  Simson  C.  Fowler,  Juniper  Green,  .  .  .  1892 

Dr  F.  W.  Foxcroft,  47  Newhall  Street,  Birmingham,  .  1893 

Dr  Dyce  Fraser,  163  Cornwall  Road,  London,  S.W.,  .  1883 


xxil      ALPHABETICAL  LIST  OF  MEMBERS  OF  THE  SOCIETY 


Professor     Gamgee,     S    Avenue    de    la    Garve,    Lausanne, 
Switzerland,  ...... 

Dr  William  Gay  ton,  u   Redbaime  Avenue,  North  Finchley, 
London,  N.,  . 

320  Dr  T.  Paul  Gray,  8  2  Be/size  Park  Gardens,  Hampstead, 

David  M.  Greig,  Esq.,  25   lay  Street,  Dundee, 

Dr  W.  C.  Greig,  Otago,  New  Zealand, 

Dr  George  K.  Grimmer,  Canada, 

Dr  Groesbeck,  Cincinnati,       .... 
325  Dr  W.  B.  T.  Gubbin,  Redland  Grove,  Bristol, 

Dr  John  Haddon,  Denholm,  Roxburghshire,    . 

Dr  Archibald  Hall,  Montreal, 

Professor  D.  J.  Hamilton,   Tlie  University,  Aberdeen, 

Dr  J.  W.  Hamp,  Penn  Road,  Wolverha»tpton, 
330  Dr  John  Hardie,  ..... 

Dr  A.  W.  Hare,  Newquay,  Cornwall, 

Dr  J.  Home-Hay,  Alloa,  .... 

Professor  J.  Berry  Hayciaft,  1  St  Andrew's  Place,  Cardiff, 

Dr  Stanley  Haynes,  Malvern,   Worcestershire, 
335  Dr  R.  Dundas  Helm,  13  Portland  Square,  Carlisle,    . 

Dr  David  Hepburn,  Professor  of  Anatomy,  University  College, 
Cardiff,       ...... 

Dr  R.  E.  Horsley,  Crail,  Fife, 

Dr  James  Hunter,  St  Catherine's,  Linlithgow, 

Dr  W.  Hunter,  103  Harley  Street,  Cavendish  Square,  London, 

W., 

340  Dr  David  Huskie,  Moffat,         .... 

Dr  Robert  Inch,  Gorebridge,     .... 

Dr  W.    Wotherspoon   Ireland,    1    Victoria    Terrace,   Mussel- 
burgh,       ...... 

Dr  D.    W.   Johnston,   P.O.   Box  2022,  Johannesburg,  South 
Africa,       ...... 

Dr  James  Johnston,  53  Princes  Square,  Bayswater,  London, 
W.,  ..... 

345  Dr  J.  Carlyle  Johnstone,  The  Asylum,  Melrose, 

Dr  J.  Keay,  Bangour  Asylum,  Uphall, 

Dr  A.  J.  Keiller,  New  Brunswick,  Canada,     . 

Dr  George  Keith,  Moidart  Cottage,  Currie,     . 

Dr  Skene  Keith,  58  Upper  Berkeley  Street,  Portman  Square, 
London,   IV.,  ..... 

350  Dr  W.  Scott  Lang,        ..... 

Dr  J.  W.  Leech,  12  Eldon  Square,  Newcastle-on-Tyne, 

Professor  R.  F.  C.  Leith,  M.B. ,  The  University,  Birmingham, 

Dr  Robert  Lucas,  Dalkeith,      .... 

Dr  Donald  Macaulay,  Jumpers'  Gold  Mining  Co.,  P.O.  Box 
1043,  Johannesburg,  .... 

355  Dr  F.  R.  Macdonald,  Lnveraray, 

Dr  John  A.  Macdougall,  Cannes,  France, 

Dr  William  C.  M'Ewan,  Prestonpans, 

Professor  J.   M'Fadyean,  101    Great  Russell  Street,  London, 
W.C.,        . 

Dr  F.  Reid  Mackay,  New  Zealand, 
360  Dr  John  Mackay,  Aberfeldy,     .... 

Dr  W.  B.  Mackay,  23  Castlegate,  Berwick-on-  Tweed, 

Professor  M'Kendrick,  The  University,  Glasgow, 

Dr  James  Mackenzie,  68  Bank  Parade,  Burnley,  Lancashire, 

Dr  Robert  Mackenzie,  Napier,  Nairn, 
365  Dr  William  A.  Mackintosh,  3  Pork  Terrace,  Stirling, 

Dr   David    W.    Maclagan,    care    of  Dr   Harrison,    Eltham, 
Taranaki,  Ne7u  Zealand, 

Dr  J.  Shaw  M'Laren,  Lndia,    .... 

Dr  Roderick  M'Laren,  23  Portland  Sqteare,  Carlisle, 


Date  of 
Admission. 


1863 


ALPHABETICAL  LIST  OF  MEMBERS  OF  THE  SOCIETY    xxiii 


Dr  J.  C.  G.  Macnab,  The  Towers,  Dysart,      . 
370  Dr  William  B.  MacTier,  7  Queen's  Gardens,  St  Andrews, 

Dr  Samuel  Macvie,  Chimside, 

Dr  J.  W.  Martin,  Charterhall,  Newbridge,  Dumfries, 

Dr  Andrew  W.  Messer,  Lemington,  Scotswood-on-Tyne, 

Dr  James  Middlemass,  Boro'  Asylum,  Ryhope,  Smith  rland, 
375  Dr  E.  A.  Mills- Roberts,  Bethesda,  Bangor,     . 

Dr  J.  Moolman,  Ca-oe  of  Good  Hope,    . 

Dr  E.  C.  Moore,  .  . 

Dr  J.  E.  Moorhouse,  I  Glebe  Avenue,  Stirling, 

Dr  A.  E.  Morison,  Wellington  Road,  West  Hartlepool, 
380  DrJ.  Rutherford  Morison,  \\Saville  Row,  Newcastle-on-Tyne, 

Professor  Robert  Muir,  The  University,  Glasgow, 

Dr  D.  G.  Macleod  Munro,  1  Oriel  Villas,  Cheltenham, 

Dr  Peter  Murray,  Durie  Street,  Leveu, 

Dr  Andrew  Scott  Myrtle,  Harrogate,   . 
385  Dr    Leith    Napier,    The    General  Hospital,    Adelaide,    South 

Australia,  ..... 

Dr  T.  Goodall  Nasmyth,  Cupar-Fife, 

Dr  Ernest  F.  Neve,  Srinagar,  Kashmir,  India, 

Dr  Peter  Orphoot,  Greenhythe,  North  Berwick, 

Dr  T.  Wyld  Pairman,  .  . 

390  Professor  Bell  Pettigrew,  St  Andrews, 

Dr  Alexander  Peyer,  Zurich,   .... 

Dr    J-     A.     Philip,    Rue    Victor    Hugo,    Boulogne-sur-Mer, 
France,       ...... 

DrJ.  H.  Pringle,  172  Bath  Street,  Glasgow,    . 

Dr  S.  Hale  Puckle,  Bishop's  Castle,     . 
395  Dr  R.  B.  Purves,  5  Minster  Yard,  Lincoln,    . 

Dr  J.  Maxwell  Ross,  St  Ruth's,  Maxwelltown,  Dumfries, 

Dr  J.  R.  Home  Ross,  Burmah, 

Dr  Joseph  C.  Ross,  Withingion, 

Dr  S.  Rumboll,  Cavendish  House,  Leeds, 
400  Dr     Thomas     Russell,     47      Westmuir    Street,    Parkhead, 

Glasgow,     ...... 

Dr  Gordon  Sanders,  Cannes,  France, 

Dr  F.  A.  Saunders,  Grahamstown,  South  Africa, 

Dr  Thomas  R.  Scott,  Musselburgh, 

Dr  C.  A.  E.  Sheaf,  Ovalu,  Fiji, 
405  Dr  G.  F.  Shiels,  229  George  Street,  San  Francisco, 

Dr  W.  H.  Shirreff,  Port  Fairy,   Victoria,  Australia,  . 

Dr  William  Simmers,  Gordon,  Berwickshire,    . 

Dr  T.  Skinner,  6  York  Place,  Port  man  Square,  London,  W., 

Dr  John  Smith,  Brycehall,  Kirkcaldy, 
410  Dr  William  Smith,  America,    .... 

Dr  W.  Ramsay  Smith,  The  General  Hospital,  Adelaide,  South 
Australia,  ...... 

Dr  Van  Someren,  Northwood,  Middlesex, 

Dr  Somerville,  Galashiels,         .... 

Dr  A.  M.  Stalker,  140  Nethergate,  Dundee,     . 
415  Dr  Graham  Steell,  96  Moseley  Street,  Manchester, 

Professor  Stephenson,  University,  Aberdeen,    . 

Dr  John  Stevenson,       ..... 

Dr  Robert  Stirling,  4  Atholl  Place,  Perth, 

Professor  Ralph  Stockman,   The  University,  Glasgow, 
420  Dr  H.  R.  Storer,  Newport,  Rhode  Island,  U.S., 

Dr  John  Struthers,  Njamakwe,  Transkei,  South  Africa, 

Dr  J.  F.  Sturrock,  Arima,  Broughty  Ferry,     . 

Professor  J.  Symington,  Queen's  College,  Belfast, 

Dr  C.  C.  Teacher,  North  Berwick, 
425  Dr  C.  Templeman,  Sanitary  Office,  Bell  Street,  Dundee, 

Dr  Alexander  Thom,  18  Strathearn  Road, 


Dati  ol 

1904 
1901 
1897 
1888 
[899 

1895 
1897 

1877 
1892 
1901 
1889 
1882 
1894 
1S98 
1904 
1859 

1879 
1884 
18S4 
1865 
1884 
1873 
1893 

1878 
1886 
1885 
1899 
1882 
1888 
1884 


1884 
1884 
1871 
1S87 
1883 
1894 
1856 
1889 
1890 

1892 

1845 
1877 

1893 
1877 
1861 
1900 
1891 
1891 
1855 
1895 
1887 
1878 
1887 
1891 
1884 


xxiv    ALPHABETICAL  LIST  OF  MEMBERS  OF  THE  SOCIETY 


Dr  J.  A.  Douglas  Thompson,  Ban/:  House,  Morley,  near  Leeds, 

Dr  J.  Stitt  Thomson,  Castle  Hill  House,  Lincoln, 

DrJ.  Batty  Tuke,  Jr..  Balgreen,  Murrayfield, 
430  Dr  R.  S.  Turner,  Keith,  .... 

Dr  T.  Edgar  Underhill,  Dunedin,  Burnt  Green,   Worcester 
shire,  ...... 

Dr  A.  R.  Urquhart,  Murray  House,  Perth, 

Dr  Gopal  Govind  Vatve,  care  of  H.H.   the  Rajah  of  Miraj, 
Bombay,  India,       .  .  '  . 

Dr  Walter  de  Watteville,  Kingussie,    . 
435  Dr  A.  B.  Whitton,  Aberchirder, 

Dr  George  R.  Wilson,  Mavisbank,  Polton, 

Dr  H.  Douglas  Wilson,  3  Riff  on  Road,  Harrogate,    . 

Professor  G.  Sims  Woodhead,  Pathological  Laboratory,  New 
Museums,  The  University,  Cambridge, 

Dr  Yellowlees,  6  Albert  Gate,  Dowanhill,  Glasgow,     . 


Date  of 
Admission. 
I90I 
1877 
1886 
1867 


1893 

1895 
1902 
1886 
1892 
1904 

1883 
1862 


N.JJ. — Members  are  requested  to  communicate  with  the  Secretaries  if  they  discover 
any  errors  or  omissions  in  the  List,  and  also  to  intimate  all  changes  in  their 
addresses. 


CONTENTS. 


I.— ORIGINAL  COMMUNICATIONS. 

PAGE 

(a)  Anatomical. 

1.  The  Varying  Form  of  the  Stomach.     By  Professor  D.  J.  Cun- 

ningham, F.R.S.,  D.C.L.,  M.D.,  F.R.C.S.  Ed.  (Lantern 
Demonstration),  Author's  Abstract  .  .  .  .47 

(b)  Medical. 
( i )  General  Diseases. 

2.  Syphilitic  Synovitis  in  Children.     By  G.  H.  Melville  DUNLOP, 

M.D.,  F.R.C.P.  Ed.,  Physician  to  the  Royal  Hospital  for  Sick 
Children  {with  2  Plates')    .  .  .  .  .  .21 

3.  Reasons  for  Abandoning  the  Uric  Acid  Theory  of  Gout.     By 

D.  Chalmers  Watson,  M.D.,  F.R.C.P.  Ed.,  late  Physician 

to  Marshall  Street  Dispensary,  Edinburgh  .  .  .3° 

4.  Remarks  on  the  Etiology  of  Carcinoma  :  Has  it  a  Physiological 

Function  in  the  Body?  By  George  T.  Beatson,  M.D.,  C.B., 
Surgeon  Glasgow  Western  Infirmary,  and  Surgeon  Glasgow 
Cancer  Hospital  {with  2  Plates)  .....       139 

5.  A  Plea  for  the  Recognition  of  the  Treatment  of  Disease  by  Intra- 

venous Injections,  with  a  Theorv  as  to  Action  of  Iodoform  in 
Phthisis.  By  Thomas  W.  Dewar,  M.D.,  F.R.C.P.  Ed., 
Dunblane  {with  Plates)     .  .  .  .  .  .176 

6.  Some   Remarks    on    Post-Anaesthetic  Sickness  :    its  Cause    and 

Treatment.  By  Thomas  Davy  Luke,  M.B.,  F.R.C.S.  Ed. 
(with  2  Plates)        .......       245 

(2)  Dietetics. 

7.  Considerations  relating  to  the  Improvements  of  the  Milk  Supply, 

with  Special  Reference  to  the  City  of  Edinburgh.  By  W.  G. 
Aitchison  Robertson,  M.D.,  D.Sc,  F.R.C.P.  Ed.,  F.R.S.E., 
Lecturer  on  Public  Health  and  Sanitary  Science,  School  of 
Medicine  of  the  Royal  Colleges,  Edinburgh         .  .  .61 

(3)  Nervous  Diseases. 

8.  The  Pathology  of  Friedreich's  Ataxia.     By  Harry  Rainy,  M.D., 

F.R.C.P.  Ed.  (with  2  Plates)         .....         38 

9.  Three  Cases  of  Word-Blindness,  with  Remarks.     By  J.  V.  Pater- 

SON,  M.A.,  F.R.C.S.  Ed.,  Assistant  Ophthalmic  Surgeon,  Royal 
Infirmary,  Edinburgh  (with  Illustrations)  .  •  •       1^>° 


xxvi  CONTENTS 


PAGE 


io.  A  Case  of  Alexia,  with  Autopsy.  By  Edwin  Bramwell,  M.B., 
F.R.C.P.  Ed.,  M.R.C.P.  Lond.,  Assistant  Physician,  Leith 
Hospital  {with  2  Plates)    .  .  .  .  .  .170 

(4)  Fticrs. 

11.  On  the  Occurrence  recently  in  Edinburgh  and  Neighbourhood  of 

Unusual  Forms  of  Cerebro-Spinal  Fever  and  Intoxication 
resembling  Epidemic  Cerebro-Spinal  Meningitis.  By  Alex- 
ander James,  M.D.,  F.R.C.P.  Ed.,  Physician,  Royal 
Infirmary,  Edinburgh        .  .  .  .  .  .211 

12.  A    Clinical   Study   of    Influenza   in   the    Epidemic,    1904-5.     By 

Michael  Dewar,  M.D.,  CM.    .....       229 

(5)  Heart  Diseases. 

13.  Bradycardia.      By   George   A.    Gibson,    M.D.,    D.Sc,    LL.D., 

F.R.C.P.  Ed.,  Physician,  Royal  Infirmary,  Edinburgh  {with 
Illustrations)  .  .  .  .  .  .  .106 

14.  Massage,  Passive  Movements,  and  Modified  Resisted  Exercises 

in  the  Treatment  of  Advanced  Cardiac  Dilatation.  By  R.  A. 
Fleming,  M.A.,  M.D.,  F.R.C.P.  Ed.,  Assistant  Physician, 
Royal  Infirmary,  Edinburgh         .  .  .  .  .127 

15.  The  Onset  of  Fear  and  the  Onset  of  Pain  in  Cardiac  Disturbance. 

By  George  R.  Wilson,  M.D.,  CM.      .  .  .  .196 

{c)  Surgical. 
(1)  General. 

16.  Questions  regarding  the  Sterilisation  of  Dressings  by  Steam.    By 

A.  A.  Scot  Skirving,  C.M.G.,  F.R.C.S.  Ed.,Assistant-Surgeon, 
Royal  Infirmary,  Edinburgh  {with  Illustrations)  .  .  8 

(2)  Diseases  of  the  Genito-  Urinary  and  Pelvic  Region. 

17.  The  Toilet  of  the  Anus.     By  Alexander  G.  Miller,  M.D., 

F.R.C.S.  Ed.,  Consulting  Surgeon,  Royal  Infirmary,  Edinburgh         42 

18.  Recurring  Torsion  of  the  Spermatic  Cord.     By  J.  W.  Dowden, 

M.B.,  F.R.C.S.  Ed.,  Assistant-Surgeon,  Edinburgh  Royal 
Infirmary    ........         99 

19.  On  the  Urine  Separator  of  Luys.     By  Francis  M.  Caird,  M.B., 

F.R.C.S.  Ed.,  Surgeon,  Royal  Infirmary,  Edinburgh  {with  2 
Plates)         ........       236 

II.— DEMONSTRATIONS. 

1.  Professor  Schafer  demonstrated  a  New  Method  of  Performing 

Artificial  Respiration  .  .  .  .  .  .51 

2.  Dr  Charles  WATSON  gave  a  Microscopic  Demonstration  of  the 

Effects  of  a  Raw  Meat  and  Water  Diet  on  the  Thyroid  Gland  of 
Animals       ........         61 

III.— EXHIBITION  OF  PATIENTS. 

(1)  Illustratifig  Diseases  of  the  Nervous  System. 

1.  Case   of  Tic-Doloureux   treated   by   the   Cathode   Breeze.     Ex- 
hibited by  Dr  Dawson  Turner  .  .  .  -53 


CONTENTS  XXV11 


2-3.   Two  Patients  after  Laminectomy  tor  Paraplegia.      Exhibited  by 

Mr  C.  W.  Cathcart        ......  54 

4.  A  Rare  form  of  Paralysis.     Exhibited  by  Dr  BURN  MURDOCH     .  186 

5-6.  Two  Cases  of  Syringomyelia.     Exhibited  by  Dr  G.  A.  GlBSON  .  226 

(2)  Illustrating  Diseases  of  the  Skin. 

7.  Case  of  Extensive  Tertiary  Serpiginous  Eruption.     Exhibited  by 

Dr  Allan  Jamieson        ......        51 

8.  Case  of  Lichen  Planus.     Exhibited  by  Dr  Allan  Jamieson        .         52 
9-10.  Two   Cases  of  Keloid,  treated  by  X-rays.     Exhibited  by  Dr 

Norman  Walker  ......        53 

1 1-12.  Two  Cases  of  Lupus  treated  by  the  X-rays.     Exhibited  by  Dr 

Norman  Walker  ......        53 

13.  A  Case  of  Psoriasis  treated  by  Oxydised  Pyrogallic  Acid.     Ex- 

hibited by  Dr  Allan  Jamieson  ....  60 

14.  A  Case  of  Lupus  treated  by  the  X-rays.    Exhibited  by  Dr  Allan 

Jamieson  .  .  .  .  .  •  •  .61 

15.  A  Case  of  Molluscum  Contagiosum  to  be  treated  by  the  X-rays. 

Exhibited  by  Dr  Norman  Walker        .  .  .  193 

16.  A   Case   of  Granulosis   rubra    Nasi.      Exhibited  by   Dr  Allan 

Jamieson  ........      225 

(3)  Illustrating  Constitutional  Diseases. 

17.  A  Case  of  Chronic  Gout,  with  Multiple  Chalky  Deposits.     Ex- 

hibited by  Mr  Alexis  Thomson  .  .  •  -59 

18.  A  Case  of  Chronic  Tophaceous  Gout.     Exhibited  by  Dr  Byrom 

Bramwell  (with  4  Plates)  .  .  .  .154 

19.  A  Patient  with  Multiple  Symmetrical  Chondromata.     Exhibited 

by  Mr  J.  M.  Cotterill   .  .  .  .  •  159 

20.  A  Patient  suffering  from  Chronic  Joint  Disease,  with  Enlarge- 

ment of  Lymphatic  Glands.    Exhibited  by  Dr  John  Thomson       185 

21.  A  Case  of  Marked  Rickety  Deformities.     Exhibited  by  Dr  John 

Thomson  ........      185 

22.  A  Case  of  Congenital  Syphilis,  with  Congenital  Subluxation  of 

the  Head  of  the  Radius.     Exhibited  by  Dr  Burn  Murdoch  .       186 

23.  A  Case   of  Purpura  Hemorrhagica.      Exhibited   by  Dr   BURN 

Murdoch  ........      186 

(4)  Illustrating  Diseases  of  Head,  Neck,  and  Thorax. 

24.  A  Case  of  Epithelioma  of  the  Lip  treated  by  the  X-rays.     Ex- 

hibited by  Dr  Dawson  Turner  .  .  .  -53 

25.  A    Patient   after   Operation    for   Extra-dural   Abscess   following 

Mastoid  Disease.     Exhibited  by  Dr  M'Kenzie  Johnston       .         57 

26.  An  unusually  marked  case  of  Nasal  Obstruction.     Exhibited  by 

Dr  Burn  Murdoch        ......      185 

27-29.  Three  Cases  of  Chronic  Hydrocephalus  to  illustrate  the 
Benefit  of  Ligature  of  both  Common  Carotid  Arteries.  Exhibited 
by  Mr  H.  J.  Stiles  ......       187 


CONTENTS 


30.  A  Child  after  Removal  of  the  Frontal  Portion  of  the  Frontal  Bone 

for    Tuberculous    Disease.      Exhibited    by    Mr    E.    S.  Car- 
MICHAEL     ........        191 

31.  A  Case  of  Recovery  after  Trephining  for  Extra-dural  Haemorrhage. 

Exhibited  by  Mr  F.  M.  CAIRD      .....       192 

32.  A  Case  of  Interstitial  Keratitis.    Exhibited  by  Dr  J.  W   SINCLAIR 

for  Dr  \V.  B.  DRUMMOND  .  .  .  .  .191 

33.  A  Case  of  External  and  Internal  Ophthalmoplegia.    Exhibited  by 

Dr  G.  A.  Gibson  .......       193 

34.  A   Patient  after  Operation  for  Depressed  Bone.     Exhibited  by 

Mr  C.  \V.  Cathcart        ......       227 

35.  A  Boy  after  Operation  for  Spasm  of  the  GEsophagus.      Exhibited 

by  Mr  H.  J.  Stiles  ......      189 

36.  A  Case  Illustrating  the  Appearance  and  Disappearance  of  Multi- 

locular  Cystic  Hygroma  of  the  Neck.      Exhibited  by  Mr  H.  J. 
Stiles       ...  .....       190 

yj.  A  Woman  with  a  Large    Tumour    in    the  Parotid  region.     Ex- 
hibited by  Mr  J.  M.  COTTERILL  ....        226 

38.  A  Case  of  Erythema  Scirrhus.     Exhibited  by  Mr  C.  W.  Cathcart  4 


(5)  Illustrating  Diseases  of  the  Abdominal  Organs. 

39.  A  Case  of  Spleno-Medullary  Leukaemia  in  which  Great  Improve- 

ment had  taken  place  under  the  X-ray  Treatment.    Exhibited 

by  Dr  BYROM  BRAMWELL  {with  1  Plate)  .  .  .156 

40.  A  Patient  after  Removal  of  the  Spleen  for  Traumatic  Rupture. 

Exhibited  by  Mr  Alexander  Miles     ....      192 

41.  A  Case  of  Tropical  Abscess    of  the    Liver   treated   by   Syphon 

Drainage.     Exhibited  by  Mr  Alexis  Thomson  .  ■      194 

42.  A  Patient  after  Laparotomy  for  Gall-Stone  Ileus.     Exhibited  by 

Mr  F.  M.  Cairo   .......       192 

43.  A  Case  of  Rupture  of  Gastric  Ulcer  on  Two  Separate  Occasions. 

Exhibited  by  Mr  F.  M.  CAIRD     .  .  .  .  -57 

44.  A  Case  of  Congenital  Hypertrophy  of  Pylorus  with  Spasm.     Ex- 

hibited by  Dr  Burn  Murdoch  ....       185 

45.  A  Girl  after  Operation  for  Gangrenous  Appendicitis.     Exhibited 

by  Mr  H.  J.  Stiles  ......       189 

46.  A  Boy  after  Operation  for  General  Suppurative  Peritonitis.     Ex- 

hibited by  Mr  E.  S.  CARMICHAEL  ....        190 

47-50.  Four  Successive  Cases  of  Acute  Generalised  Peritonitis, 
treated  by  Removal  of  the  Appendix.  Exhibited  by  Mr 
Alexander  Miles  ......       192 

51.  Case    of    Obstinate    Fcecal    Fistula.     Exhibited    by    Mr    C.    W. 

Cathcart  .  .  .  .  . '         .  .3 

52.  A  Patient  after  Excision  of  Rectum  and  Anus  for  Carcinoma  by 

Combined  Abdominal  and  Perineal  Route.     Exhibited  by  Mr 

F.  M.  Caird  .......         58 

53.  A  Patient  after  Radical  Cure  of  Bilateral  Inguinal  Hernia.     Ex- 

hibited by  Mr  J.  W.  STRUTHERS  ....       228 


CONTENTS  xxix 


(6)  Illustrating  Diseases  of  the  Genito-  Urinary  System. 


5 


54.  A  Boy  after  Nephro-plexy  for  Floating  Kidney.     Exhibited  by  Mr 

Alexis  Thomson  . 

55.  A  Woman  after  Conservative  Operation    for    Hvdro- Nephrosis. 

Exhibited  by  Mr  Alexis  Thomson       .  .  .  .6 

56.  A  Case  showing  the  Advantage  of  Incision  into  the   Kidney  in 

Septic  Nephritis.     Exhibited  by  Mr  C.  W.  Cathcakt  56 

(7)  Illustrating  Diseases  of  the  Extremities. 

57-58.  Two  Boys  after  Operation  for  Contracture  (Volkmanns 
Ichaemic)  of  Muscles  after  Injury  to  Elbow.  Exhibited  by 
Mr  F.  M.  Caird        .  .  .  .  .  .58 

59-60.  Two  Cases  of  Resection  of  the  Middle  Two-Fourths  of  the 
Ulna  for  Tuberculous  Disease.  Exhibited  by  Mr  E.  S.  Car- 
michael     ........        191 

61.  A  Boy  after  Primary  Disarticulation  at  the  Hip-joint  for  Com- 

pound Fracture  of  the  Upper  Third  of  the  Femur.     Exhibited 

by  Mr  HODSDON  .......         53 

62.  A  Man  who  had  suffered  from  Popliteal  Aneurysm,  treated  by 

Excision  of  the  Sac.     Exhibited  by  Mr  Alexis  Thomson      .  7 

63.  A  Patient  after  Operation  for  Simple  Fracture  of  Femur.    Ex- 

hibited by  Mr  C.  W.  Cathcart  .....       227 

64-65.  Two  Cases  of  Non-Healing  Ulcer  cured  by  the  X-rays.  Ex- 
hibited by  Dr  Dawson  Turner  .  .  .  -53 

66.  A  Case  of  Traumatic  Fiat-Foot,  benefited  by  the  Sinusoidal  Cur- 

rent Bath.     Exhibited  by  Dr  Dawson  Turner  .  .         53 

67.  A  Case  of  Perforating  Ulcer  of  the  Under  Surface  of  the  Great 

Toe.     Exhibited  by  Mr  J.  M.  Cotterill  .  .  .       226 

68.  A  Patient  after  Excision  of  Astralagus.     Exhibited  by  Mr  J.  W. 

Struthers  .......      228 

(8)  Illustrating  Malformatio?is. 

69.  A  Boy,  aged  9,  the  Subject  of  Extroversion  of  the  Bladder,  after 

Transplantation  of  the  Ureters  into  the  Rectum.     Exhibited  by 

Mr  Alexis  Thomson      .  .  .  .  .  -159 

70.  A  Baby,  aet.  10  Weeks,  after  Excision  of  Spina  Bifida.     Exhibited 

by  Mr  E.  S.  Carmichael  .  .  .  .  .191 

IV.— EXHIBITION  OF  PATHOLOGICAL  SPECIMENS. 

( 1 )  Illustrating  Diseases  of  the  Thorax. 

1.  A  Specimen  of  Lympho-Sarcoma  taking  its  Origin  in  the  Glands  at 

the  Root  of  the  Left  Lung.     Exhibited  by  Dr  G.  A.  Gibson     .  7 

2  A   Specimen   of  Combined    Mitral   and    Tricuspid  Obstruction. 

Exhibited  by  Dr  G.  A.  Gibson    .  .  .  .  195 

(2)  Illustrating  Diseases  of  the  Abdominal  and  Pelvic  Organs. 

3.  A  Spleen  removed  for  Traumatic  Rupture.      Exhibited  by   Mr 

Alexander  Miles         .  .  •  •  •  i95 


xxx  CONTENTS 


4.  Specimens  from  a  Case  of  Biliary  Cirrhosis.     Exhibited  by  Dr 

Burn  Murdoch  and  Dr  Stuart  M'Donald  .  .  .38 

5.  Gall-Stone  from  a  Case  of  Gail-Stone  Ileus.     Exhibited  by  Mr  F. 

M.  Curd  ........      195 

6.  A  Series  of  Gall  Stones  in  Twelve  Recent  Cases.     Exhibited  by 

Mr  J.  M.  COTTERILL  .  .  .  •  •  .228 

7.  A  Gall-Bladder,  filled  with  Stones,  which  had  been  excised  for 

Biliary  Colic.     Exhibited  by  Mr  ALEXIS  THOMSON       .  .       228 

8.  Stomach   from   a   Child    after  Posterior   Iso-peristaltic   Gastro- 

Enterostomy.     Exhibited  by  Mr.  E.  S.  Carmichael    .  .       191 

9  Preparation  from  a  Case  in  which  a  Circulus  Vitiosus  was  success- 
fully treated  by  Lateral  Anastomosis  between  the  Intestinal 
Loops.     Exhibited  by  Mr  F.  M.  Caird  .  .  .  .60 

10.  Ileocecal  Intussuception  removed  from  a  Patient.     Exhibited  by 

Mr  J.  M.  COTTERILL         ......         59 

11.  Tumour  removed  together  with  8|  feet  of  Small  Intestine  from  a 

Man.     Patient  doing  well.     Exhibited  by  Mr  J.  M.  COTTERILL         59 

12  Three  Vermiform  Appendices.  Exhibited  by  Mr  E.S.  Carmichael       191 

13.  Vermiform  Appendices.     Exhibited  by  Mr  ALEXANDER  MILES   .       195 

14.  Rectum  and  Anus  from  a  Successful  Case  of  Excision  for  Carci- 

noma.    Exhibited  by  Mr  F.  M.  Caird    .  .  .  59 

15-17.  Kidneys    removed    for    Hydro-Nephrosis     and    Tuberculous 

Disease.     Exhibited  by  Mr  Alexander  Miles  .  .         41 

18.  Renal   Calculus  removed  from  Calyx  of  Kidney.     Exhibited  by 

Mr  Alexander  Miles    ......        41 

19.  Tuberculous     Kidney    removed    from    a    Patient    in    whom    the 

Diagnosis   had   been    made    by    Means    of    Luys'    Separator. 
Exhibited  by  Mr  F.  M.  Caird     .....         60 

20-21.  Specimens    of    Hydro-Nephrosis.      Exhibited   by    Mr   J.    M. 

Cotterill  .......         59 

22.  Two  Vesical  Calculi.     Exhibited  by  Mr  F.  M.  Caird        .  .       195 

23  Three  Vesical  Calculi  and  the  Prostate  Gland.     Exhibited  by  Mr 

F.  M.  Caird  .......      195 

24.  An    Enlarged    Prostate   and    Calculus    removed   by    Suprapubic 

Operation.     Exhibited  by  Mr  ALEXIS  THOMSON  .  .       228 

25.  An  Enormous  Prostate.     Exhibited  by  Mr  J.  M.  COTTERILL         .       160 

26-27.  Encysted   Hydroceles  of  the  Cord.      Exhibited  by  Mr  E.  S. 

Carmichael        .......      191 

(3)  Illustrating  Diseases  of  the  Extremities. 

28-29.  Parts  of  Ulna  resected  for  Tuberculous  Disease.     Exhibited  by 

Mr  E.  S.  Carmichael     .....  191,  192 

30.  Specimen  of  Congenital  Syphilitic   Disease  of  the   Knee-joints. 

Exhibited  by  Mr  A.  A.  SCOT  Skirving,  C.M.G.  .  .         40 

31.  Loose   body   from    the    Knee-joint.       Exhibited   by    Mr    J.    M. 

COTTERILL  .......  59 

32.  Tibia  after  Resection  for  Acute  Osteomyelitis.     Exhibited  by  Mr 

E.  S.  Carmichael  .  .  .  .  .  .192 


CONTENTS  xxxi 

PAGB 

V.— EXHIBITION  OF  MISCELLANEOUS  OBJECTS. 
(i )  Mechanical  and  Surgical  Instruments. 

1.  A  Drum  for  Sterilising  Dressings,  and  Storing  them  till  required 

{with  Illustrations).     Exhibited  by  Mr  A.  A.  Scot  Skirving, 
C.M.G.        .......  7 

2.  A  Simple  Instrument  for  extracting  Coins  from  the  Oesophagus. 

Exhibited  by  Mr  A.  A.  Scot  Skirving,  C.M.G.  .  .        39 

3.  Luys'   Urine   Separator,   with    Samples   of  Secretion   from   each 

Kidney.     Exhibited  by  Mr  F.  M.  Caird  .  .  .41 

(2)  Drawings,  Photographs,  etc. 

4.  An  Album  of  Old  Stereoscopic  Photographs,  taken  by  the  late  Dr 

Alexander  J.  Macfarlan.    Exhibited  by  Mr  A.  A.  Scot 
Skirving,  C.M.G.  ......        39 

5.  A  Photograph  of  a  Subastragaloid  Dislocation  in  a  Young  Man. 

Exhibited  by  Mr  J.  M.  Cotterill  ....       160 

6.  A  Coloured  Sketch  of  the  Feet  from  a  Case  of  Raynaud's  Disease. 

Exhibited  by  Dr  William  Stewart      ....       160 

7.  Radiographs,  showing  Fracture  of  the  Ulna.     Exhibited  by  Mr  J. 

W.  Struthers     .......      228 


TRANSACTIONS 

OF   THE 

MEDICO-CHIRURGICAL  SOCIETY 
OF   EDINBURGH 

FOR     SESSION     LXXXIII.,     1904-5 


Meeting  I.— November  2nd,  1904 

Professor  John  Chiene,  C.K.,  President,  in  the  Chair 

I.  Election  of  Office-Bearers 
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IV.  Exhibition  of  Patients 

i.    Mr  C.   W.   Cathcart  exhibited  (a)  cask   01    OBSTINATE 

FOZCAL  FISTULA.  This  patient  had  been  previously  shown  to  the 
Society  (see  Vol.  XXII.  p.  244).  When  shown  before,  he  was 
improving  after  a  short-circuiting  operation  had  been  performed. 
At  a  later  date  the  fistula  began  to  discharge  again,  and 
became  as  bad  as  ever.  As  the  fistula  prevented  him  from 
earning  his  livelihood  and  made  life  a  burden  to  him,  another 
effort  was  made  to  cure  it.  The  abdomen  was  again  opened, 
and  the  condition  and  relations  of  the  short-circuited  portions  of 
intestine  carefully  investigated.  It  was  found  that  the  fistula 
was  in  a  portion  of  the  intestine  farther  removed  from  the 
ccecum  than  had  been  supposed.  What  had  been  short- 
circuited  were  two  portions  of  a  long  loop  running  upwards 
between  the  fistula  in  the  inguinal  region  and  the  caecum.  The 
mistake  had  arisen  from  the  two  portions  to  be  united  not 
having  been  traced  sufficiently  far  within  the  abdomen  before 
the  short  circuit  was  made.  The}'  were  found  to  be  both  fixed 
near  the  site  of  the  fistula  when  pulled  upon  from  above,  and 
they  were  believed  to  be  continuous  there.  At  the  second 
operation,  however,  they  were  found  to  be  continuous  with  one 
another  within  the  abdomen.  Hence,  of  course,  they  could  not 
also  be  continuous  at  the  site  of  the  fistula.  As  the  abdomen 
had  been  opened  as  far  as  possible  from  the  fistula,  the  exact 
relations  of  the  intestine  could  not  have  been  made  out  at  the 
first  operation  any  better  than  they  were  at  that  point.  The 
upward  relations  of  the  bowel,  however,  would  have  revealed 
the  true  state  of  affairs.  These  relations  were  made  out  at  the 
second  operation,  but  were  not  determined  at  the  first  operation, 
partly  because  the  close  proximity  of  the  two  portions  of 
intestine  near  the  fistula  was  taken  (erroneously,  as  it  turned 
out)  as  a  sufficient  indication  of  their  being  continuous  there, 
and  partly  because  the  unexpected  presence  of  a  suppurating 
mesenteric  gland,  which  had  to  be  carefully  dissected  out,  com- 
plicated the  operation,  and  made  a  rapid  finish  desirable.  The 
lesson  is  to  make  quite  sure  of  the  relations  of  the  portions  of 
bowel  to  be  short-circuited,  if  not  at  the  seat  of  the  fistula,  then 
by  tracing  them  well  up  into  the  abdomen.  They  can  of  course 
only  be  continuous  in  one  direction. 

When  the  cause  of  the  failure  was  discovered,  search  was 
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made  for  the  portion  of  intestine  really  leading  down  to  the 
fistula.  When  this  was  found  it  was  cut  across.  The  distal 
end  was  sewn  up,  and  the  proximal  end  was  brought  across 
the  short-circuited  loop  and  planted  into  the  caecum  by  a 
double   row   of  silk  sutures. 

The  abdominal  wound  was  then  sewn  up.  No  fcecal 
matter  came  from  the  fistula,  and  all  went  well  for  ten  days. 
At  that  time,  however,  the  abdominal  wound  re-opened,  and  a 
new  foecal  fistula  showed  itself  there.  This  was  explained  by 
some  of  the  stitches  having  probably  given  way  at  the  seat  of 
the  implantation,  and  it  was  hoped  that  this  fistula  would  heal 
by  granulation.  It  did  so  heal  after  a  few  weeks.  The  abdo- 
minal wound  has  now  healed  over  soundly.  The  original 
fistula  is  still  open,  but  it  discharges  only  a  little  mucus 
without  smell,  and  as  it  practically  is  of  no  inconvenience,  the 
patient  is  satisfied  to  have  it  left  as  it  is.  He  is  in  good 
health,  and  quite  fit  for  work  again.  It  is  difficult  to  under- 
stand why  there  was  so  much  improvement  at  first  after  the 
short-circuiting  operation.  Possibly  it  was  by  the  onward 
flow  beyond  the  fistula  being  more  free  so  long  as  the  aperture 
was  large.  As  cicatrisation  occurred  and  the  fcecal  flow  was 
retarded,  an  escape  would  return  at  the  fistula.  Before  the 
second  operation  it  was  supposed  possible  that  such  narrowing 
of  the  short-circuit  aperture  in  properly  selected  portions  of 
bowel  might  be  found. 

(b)    Case  of  ERYTHEMA  SCIRRHUS. 

Mrs  N.,  aged  46,  noticed  a  swelling  in  her  right  breast  in 
December  1904.  On  March  10th,  1902,  she  was  admitted 
to  Ward  1 7,  Royal  Infirmary,  and  four  days  afterwards  the 
mamma  was  removed,  along  with  the  sternal  portion  of  the 
pectoralis  major,  as  well  as  the  lymphatic  glands  from  the 
axillary  region,  and  posterior  triangle  of  the  neck. 

In  December  1902,  itchiness  and  some  stinging  pains  were 
felt  in  the  region  of  the  scar. 

In  May  1903  she  came  back  to  the  Infirmary  on  account 
of  discomfort  and  swelling  near  the  scar  on  the  chest.  The 
condition  was  like  that  of  erythema  nodosum,  and  it  was 
recognised  to  be  erythema  scirrhus,  described  by  Mr  Jonathan 
Hutchinson.  There  were  no  plaques  or  plates.  X-ray  treat- 
ment was  employed,  and  the  erythema  was  checked  although 
not  entirely  removed. 
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The  patient  had  the  X-ray  treatment  again  applied  in 
June,  October,  November,  and  December  of  1903. 

On  January  1 8th,  1904,  patient  returned  with  a  growth 
in  her  left  mamma.  The  erythema  had  spread  across  the 
middle  line  in  spite  of  the  X-ray  treatment.  As  soon  as  the 
■erythema  touched  the  left  mamma,  it  seemed  to  light  up  in 
the  gland  a  more  active  form  of  scirrhus  than  had  been  present 
on  the  other  side. 

On  January  24th  the  left  breast  was  removed  similarly  to 
the  right,  only  the  glands  in  the  neck  were  not  interfered  with. 

On  March  12th  an  operation  was  undertaken  on  account 
-of  a  suspicious  swelling  near  the  scar  on  the  left  side,  and  for 
an  enlarged  gland  above  the  clavicle.  The  latter  was  removed, 
but  the  former  when  cut  into  seemed  to  be  inflammatory,  and 
was  left  alone. 

Since  then  the  patient  has  been  admitted  several  times  for 
X-ray  treatment. 

The  skin  has  been  burned  by  the  X-rays  in  one  or  two 
places,  and  is  there  irritable  and  congested,  but  the  charac- 
teristic erythema  is  now  much  less  perceptible. 

The  patient  is  annoyed  by  a  hot,  burning  feeling  in  the 
skin,  but  it  is  difficult  to  say  how  much  of  this  is  due  to  the 
X-ray  burn  and  how  much  to  the  erythema  scirrhus. 

Her  general  health  does  not  seem  to  be  much  affected, 
except  that  she  complains  of  being  easily  tired. 

There  are  no  evidences  of  definite  cancerous  deposits  in  the 
skin,  although  Hutchinson  believes  that  the  condition  is  due  to 
a  disseminated  form  of  cancerous  growth.  In  his  cases  the 
patients  eventually  died  of  disseminated  cancer.  In  none  of 
these,  however,  was  the  X-ray  treatment  employed. 

2.  Mr  Alexis  Thotnson  exhibited — 

(a)  A  boy,  aged  15,  after  NEPHRO-PEXY  for  FLOATING 
KIDNEY.  He  had  been  under  the  care  of  Dr  Murdoch  Brown 
since  the  first  symptoms  of  the  malady  two  years  before. 
These  consisted  in  pain  below  the  ribs  on  the  right  side  and  in 
the  groin,  aggravated  by  standing  and  by  any  strain  or  exer- 
tion. The  pain  frequently  caused  him  to  vomit,  and  the 
amount  of  urine  was  markedly  increased  after  a  severe  attack. 
The  symptoms  were  relieved  by  a  belt  and  pad,  but  were  still 
bad  enough  to  interfere  with  his  taking  up  any  active  occupa- 
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tion.  The  lower  end  of  the  right  kidney  could  be  grasped  on 
deep  inspiration  and  held  during  expiration.  On  the  1 2th 
Jul}-  the  kidney  was  exposed  and  securely  anchored  to  the 
last  rib  by  four  stitches  of  thick  catgut  passed  through  the 
substance  of  the  organ.  He  is  now  entirely  freed  from  his 
former  symptoms. 

(7>)  A  woman,  aged  27,  after  CONSERVATIVE  OPERATION 
FOR  HYDRO-NEPHROSIS. 

This  patient  had  first  been  seized  with  severe  pain  in  the 
right  loin  three  weeks  before  admission  to  the  Infirmary.  The 
pain  continued  off  and  on  ;  it  was  aggravated  by  exertion,  and 
on  two  occasions  it  was  attended  with  vomiting.  Three  days 
from  its  onset  a  swelling  was  discovered  in  the  right  side  by 
Dr  M'Lennan  of  Thurso.  Micturition  became  more  frequent, 
and  she  had  to  rise  during  the  night.  The  urine  was  normal. 
The  swelling  on  the  right  side  was  considered  to  be  a  hydro- 
nephrosis, probably  the  result  of  undue  mobility  of  the  kidney,, 
with  torsion  or  kinking  of  the  ureter. 

The  kidney  was  exposed  from  the  loin  on  the  16th  August 
1904,  and  a  slackly  filled  hydro-nephrosis  as  large  as  a  full- 
sized  cocoa-nut  was  easily  separated  by  means  of  the  fingers 
and  pushed  up  into  the  wound.  It  was  tapped  through  the 
cortex,  and  about  30  oz.  of  slightly  turbid  urine  was  evacuated. 
The  empty  sac  was  drawn  out  through  the  wound  and  turned 
forwards,  so  as  to  expose  the  ureter  ;  this  tube  was  not  dilated 
or  fixed  by  adhesions,  but  was  bent  or  curved,  with  the  con- 
vexity of  the  curve  directed  upwards.  The  sac  was  then  laid 
open  through  the  cortex,  and  the  ureteral  opening,  although 
quite  patent  and  devoid  of  any  valvular  obstruction,  was  found 
to  lie  at  such  a  level  that  it  no  longer  joined  the  pelvis  at  its 
most  dependent  point.  After  slightly  enlarging  the  opening 
by  means  of  a  probe-pointed  bistoury,  a  No.  5  soft  rubber 
catheter  was  passed  down  the  ureter  nearly  as  far  as  the 
bladder,  and  was  secured  to  the  pelvis  by  means  of  a  catgut 
stitch.  The  pelvis  and  the  space  behind  the  kidney  were 
drained  by  tubes  and  gauze,  and  after  replacing  the  kidney  in 
its  proper  place,  the  remainder  of  the  wound  was  closed.  The 
catheter  was  withdrawn  at  the  end  of  a  week.  For  some 
weeks  a  large  amount  of  urine  escaped  by  the  wound  ;  finally, 
the  wound  closed.  The  kidney  has  now  apparently  returned 
to  its  normal  size  and  position,  and  the  patient  is  quite  well. 


EXHIBITION    OF    SPECIMENS  7 

(t-)  A  man,  aged  46,  who  had  suffered  from  popliteal, 
aneurysm,  treated  by  excision  of  the  sac,  after  failure  to  cure 
by  proximal  ligature.  The  man  had  been  in  the  army,  had 
been  a  heavy  drinker,  and  had  suffered  from  syphilis.  The 
aneurysm  developed  in  the  upper  part  of  the  right  popliteal 
space  a  year  ago,  and  had  caused  him  recently  a  great  deal  of 
pain,  which  was  only  imperfectly  relieved  by  morphine  and 
rest  in  bed.  A  fortnight's  careful  regimen  and  full  doses 
of  potassium  iodide  had  no  appreciable  influence  on  the 
aneurysm,  so  the  femoral  artery  in  Hunter's  canal  was  tied  on 
the  25th  August  1904.  The  sac  ceased  to  pulsate,  and 
diminished  a  very  little  in  size  during  the  next  three  weeks,  but 
it  still  remained  soft  and  apparently  filled  with  unaltered  clot. 
On  the  1 8th  September  the  sac  was  exposed  by  an  incision 
behind  and  parallel  with  the  tendon  of  the  adductor  magnus  ; 
it  was  incised,  emptied  of  soft  black  clots,  and  then  slowly 
stripped  from  its  surroundings  and  removed.  Ligatures  were 
placed  on  the  artery  entering  and  leaving  the  sac  and  on  half- 
a-dozen  other  bleeding  points.  The  main  vein  was  not  opened 
into.  He  made  a  rapid  recovery  ;  the  knee  is  still  a  little 
weak  and  stiff,  but  the  functional  result  promises  to  be  perfect. 
Mr  Thomson  regarded  the  sequence  of  procedures  adopted  in 
this  case  as  being  worthy  of  wider  application  in  the  treatment 
of  surgical  aneurysms. 


V.  Exhibition  of  Specimens 

1.  Dr  G.  A.  Gibson  exhibited  a  specimen  of  lympho- 
sarcoma taking  its  origin  in  the  glands  at  the  root  of  the  left 
lung,  implicating  the  lung  and  pleura  on  the  one  hand  and  the 
heart  and  pericardium  on  the  other.  Acute  general  peri- 
carditis was  present  along  with  a  nodule  in  the  left  auricular 
appendix. 

2.  Mr  Scot  Skirving  exhibited  a  drum  for  sterilising  dress- 
ings and  storing  them  till  required.     (See  pages  17  and  18.) 
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VI.  Original  Communications 

i.   QUESTIONS  REGARDING  THE   STERILISATION 
OF  DRESSINGS  BY  STEAM 

By  A.  A.  Scot  Skirving,  C.M.G.,  F.R.C.S.Ed.,  Assistant  Surgeon, 
Royal  Infirmary,  Edinburgh 

THE  recent  literature  of  the  sterilisation  of  the  skin  and  of 
ligatures  is  very  large.  This  is  not  to  be  wondered  at,  since 
most  surgeons  agree,  and  rightly  agree,  that  these  sources  of 
infection  transcend  all  others  in  importance.  On  the  other 
hand,  not  so  much  has  been  written  of  late  years  regarding  the 
sterilisation  of  dressings,  though  much  has  been  written  on  the 
subject  in  the  past.  I  do  not  propose  in  these  remarks  on  the 
sterilisation  of  dressings  to  refer  to  the  simple  and  reliable 
methods  of  sterilisation  by  boiling  or  by  immersion  in  antiseptic 
solutions,  often  the  only  methods  available.  I  pass  at  once  to 
consider  some  questions  with  reference  to  the  more  convenient 
but,  it  must  be  admitted,  rather  more  complex,  plan  of  sterilisa- 
tion by  steam. 

Three  difficulties  present  themselves  to  the  surgeon  desirous 
of  making  use  of  this  method.  The  first  concerns  the  steam 
itself,  the  second  the  steriliser,  and  the  third  the  drums  or 
caskets  for  the  dressings.  Of  these,  to  my  mind,  the  first  is 
the  greatest.  For  surgical  purposes,  steam  can  be  made  use  of  in 
motion,  in  equilibrium,  under  simple  atmospheric  pressure,  and 
under  pressures  greater  than  that  of  the  atmosphere.  Further, 
we  have  to  do  with  saturated  and  with  superheated  steam. 
Now  the  subject  of  steam,  I  am  informed,  is  not  one  of  the 
easiest  in  physics.  Its  thermo-dynamics  are,  in  fact,  extremely 
complex.  Unfortunately,  also,  the  sterilising  action  of  steam  is 
intimately  associated  with  such  questions  as  the  latent  heat  of 
steam,  the  hygroscopic  properties  of  dressings,  the  factors  in- 
fluencing condensation,  and  similar  problems.  One  cannot, 
therefore,  avoid  touching  on  some  of  these  points,  but,  being 
without  special  knowledge  on  such  purely  technical  subjects,  I 
shall  endeavour  to  refer  to  them  as  little  as  possible. 

Saturated  and  Superheated  Steam.  —  A  good  deal  of 
ambiguity  exists,  I  think,  among  surgeons  as  to  the  difference 
between  these  two  steams,  or,  at  any  rate,  as  to  what  super- 
heated steam   really  is.      An  idea  commonly  obtains  that  all 
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■steam  under  pressure,  is  necessarily  superheated.  This  is,  of 
•course,  not  the  case,  although  very  frequently  steam  under 
pressure  is  superheated.  On  consulting  the  authorities  with 
regard  to  these  two  steams,  I  find  that  saturated  steam  may 
occur  under  any  pressure,  provided  its  temperature  has  what 
may  be  called  the  "correct  value."  Saturated  steam  is  steam 
which  carries  a  certain  amount  of  water  in  suspension  or  other- 
wise mixed  with  it,  the  temperature  at  which  it  is  produced 
•depending,  of  course,  on  the  pressure.  So  long  as  this  steam 
remains  in  contact  with  the  water  which  produces  it,  its  tem- 
perature is  the  same  as  that  of  the  water  ;  if  the  temperature 
be  raised,  the  pressure  will  also  be  raised.  Once  away  from 
the  water,  however,  the  temperature  of  the  steam  may  be  raised 
without  altering  its  pressure.  Steam  which  has  obtained 
additional  heat  in  this  way  is  called  superheated  steam.  Its 
temperature  is  above  the  temperature  of  saturation.  If  saturated 
steam  be  mixed  with  water  (at  the  same  temperature),  none  of 
the  water  will  be  evaporated  ;  if  the  same  thing  be  done  with 
superheated  steam,  some  of  the  water  will  be  evaporated. 
When  steam  is  saturated,  a  slight  cooling  or  a  slight  compres- 
sion is  accompanied  with  liquefaction,  and  latent  heat  is  dis- 
engaged. When  steam  is  superheated,  a  slight  cooling  or 
compression  is  unaccompanied  by  condensation.  Superheated 
steam  is  deficient  or  wanting  in  latent  heat,  upon  the  presence 
■of  which  the  value  of  steam  sterilisation  so  largely  depends. 

There  appear,  however,  to  be  different  degrees  of  super- 
heated steam,  depending  on  how  far  the  temperature  of 
the  steam  is  above  that  of  saturation.  In  this  way  it  is 
possible  that,  with  a  low  "  grade "  of  superheated  steam, 
some  condensation  may  occur,  and  also  that  a  small  amount 
•of  cooling  may  be  sufficient  to  bring  it  again  into  a  state 
of  saturation.  The  more  superheated  the  steam  becomes, 
the  more  does  it  approach  the  condition  of  a  gas.  A 
high  grade  of  superheated  steam  probably  differs  very  little 
from  hot  air.  The  simplest  example  of  superheated  steam  is 
seen  when  the  water  in  an  autoclave  or  a  steriliser  having  been 
all  turned  into  steam,  the  heating  process  is  continued.  But 
superheating  occurs  in  much  less  simple  ways  than  this,  and, 
indeed,  is  intentionally  employed  in  certain  sterilisers  and  in 
many  disinfectors.  These  chiefly  belong  to  the  class  of 
apparatus  where  steam  in  equilibrium   is  employed,  and   where 
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there  is  an  outer  jacket  in  which  steam  is  retained  under  a 
higher  pressure  and  temperature  than  the  steam  in  the  interior. 
Braatz  of  Konigsberg  has  also  shown  that  in  certain  badly  con- 
structed patterns  of  the  well-known  Schimmelbusch-Lauten- 
schlager  steriliser,  superheating  takes  place.  The  same  ob- 
server, and  also  Borcharclt  and  Rubner,  have  brought  out  the 
interesting  fact  that,  if  preliminary  warming  of  the  dressings  to 
be  sterilised  be  carried  beyond  a  certain  temperature  before 
admitting  the  steam, superheatingoccurs,  even  although  the  steam 
admitted  is  only  ioo  C,  and  not  under  pressure.  Borchardt, 
experimenting  with  cotton  wool,  found  that  after  yo°C,  super- 
heating occurred,  the  temperature  in  the  wool  reaching  io5.4°C, 
and  remaining  above  ioo  C.  for  over  an  hour.  After  forewarm- 
ing  to  8o°C,  90°C.,and  95  C,  the  temperature  reached  io8.8°C, 
113  C,  and  j  1  8  C.  respectively.  Experiments  with  wide-meshed 
gauze  gave  similar  results,  but  a  narrow-meshed  gauze  gave  a 
higher  temperature,  viz.,  1  16C.  after  forewarming  to  90  C. 
These  differences  depend  probably  on  hygroscopic  differences  in 
the  gauzes.  I  have  found  even  engineers  differing  in  their  opinion! 
as  to  what  the  nature  of  the  steam  entering  a  steriliser  was, 
and,  from  what  has  been  said,  it  will  be  evident  that  in  the  com- 
plicated system  of  piping  unavoidable  in  many  large  institu- 
tions, it  is  not  impossible  for  steam  to  receive  additional  heating 
on  its  way  to  a  steriliser,  and  so  to  become  superheated. 
Superheated  steam  may  also  be  obtained  by  adding  calcium 
chloride  to  water,  which  slightly  raises  the  boiling  point  of 
water  at  the  ordinary  pressure,  and  the  steam  therefore  comes 
off  at  the  ordinary  pressure,  but  at  a  slightly  higher  temperature 
than  100  C. 

The  importance  to  surgeons  of  a  knowledge  of  what  super- 
heated steam  exactly  is,  and  how  ordinary  steam  may  become 
superheated,  lies  in  the  fact  that  since  1888  a  number  of 
observers  have  drawn  contrasts  between  the  sterilising  action, 
of  saturated  and  superheated  steam  to  the  great  disadvantage 
of  the  latter.  Thus  Esmarch  found  that  anthrax  spores, 
killed  in  five  minutes  by  saturated  steam  of  100C,  were 
not  killed  in  thirty  minutes  of  superheated  steam  at  1  10  C,  nor 
in  twenty  minutes  of  the  latter  steam  at  I20°C.  Rubner's 
results  are  even  more  startling,  since  he  found  that  anthrax 
spores  in  superheated  steam  of  1  10  C.  remained  alive  twice  as 
long,   in   superheated   steam  of  I20°C.  thrice  as  long,  and   in 
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superheated  steam  of  127  C.  ten  times  as  long  as  in  saturated 
steam  of  ioo°C.  No  doubt  these  results  were  obtained  with 
superheated  steam  of  a  high  "  grade." 

With  regard  to  the  value  of  steam  under  pressure,  but  not 
superheated,  the  researches  of  Christen,  working  under  Tavel 
of  Berne,  are  of  special  interest.  He  experimented  with  the 
most  resistant  earth  spores  known,  and  found  that  these  spores 
withstood  the  action  of  ordinary  saturated  steam  of  I  00  C.  to 
an  extraordinary  degree.  Globig  had  found  he  could  destroy 
them  in  five  to  six  hours,  but  Christen  could  not  do  so  in 
sixteen  hours.  With  steam  under  pressure,  however,  and 
slightly  circulating,  he  was  able  to  destroy  the  spores  in  five 
minutes  at  a  temperature  of  120  C.  to  135  C,  while  only  one 
minute's  exposure  to  a  temperature  of  1 40  C.  was  sufficient  to  kill 
all  the  spores.  He  found  that  after  120C.  there  is  a  sudden 
increase  in  the  bactericidal  power  of  the  steam.  In  employ- 
ing bacteriological  tests  to  sterilisers,  I  have  found  the  results 
of  experiments,  carried  out  under  apparently  exactly  similar 
conditions,  to  vary  a  little.  I  suppose,  however,  that  bacteria  of 
the  same  species  may  differ  in  resistance,  just  as  individuals 
do,  apart  from  age,  the  material  they  have  been  grown  on, 
etc.  Considerable  variations  occur,  apparently,  in  their 
resistance  to  chemicals.  Thus,  while  Gartner  killed  colonies  of 
staphylococcus  aureus  in  eight  seconds  by  means  of  a 
1-1000  solution  of  corrosive  sublimate,  Abbott  found  five 
minutes  necessary,  and  a  few  colonies  survived  even  thirty 
minutes.  The  thermal  death-point  of  the  common  non- 
sporing  pathogenic  bacteria  would  appear,  however,  on  the 
whole  to  be  pretty  uniform.  According  to  Sternberg,  ten 
minutes  of  moist  heat  at  62  C.  appear  to  be  sufficient,  though 
the  staphylococcus  aureus,  when  in  a  desiccated  condition, 
requires  a  much  higher  temperature,  viz.,  90  to  ioo°C.,  or 
8o°C.  for  half  an  hour  (Lubbert). 

A  recent  writer  has  raised  a  further  point,  viz.,  whether 
bacteria  (not  spores)  from  a  laboratory  constitute  a  sufficiently 
stringent  test  material  or  not.  This  writer  applies  the  term 
"  effeminate "  to  such  cultures,  and  apparently  would  accept 
with  reservation  any  conclusions  unless  bacteria  fresh  from  a 
wound  were  employed.  On  asking  the  opinion  of  two 
bacteriological  friends  on  this  point,  I  put  the  question  in 
this  way.        If  you   had   to  be  inoculated   with  bacteria  from 
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a  wound  or  a  tube,  which  would  you  choose  ?  The  answers 
are  instructive.  The  first  desired  the  bacteria  from  the  wound, 
the  second  the  cultivated  organisms. 

Air  and  Sterilisation. — Air,  as  is  well  known,  is  a  most 
feeble  germ  destroyer.  It  is  a  bad  conductor  of  heat.  Its 
penetration  is  poor.  Exposure  to  170  C.  for  an  hour  is 
necessary  to  kill  all  organisms  and  spores,  though  non-sporing 
bacteria  are  killed  after  an  hour  and  a  halfs  exposure  to 
12S  C.  Pure  air,  luckily,  seldom  remains  very  long  in  a 
steriliser.  It  gets  mixed  up  with  the  steam.  The  danger  of 
such  mixtures,  however,  are  considerable.  Thus,  Rubner  found 
that  anthrax  spores,  killed  after  an  exposure  of  three  minutes 
to  saturated  steam,  were  still  alive  after  ten  minutes'  ex- 
posure to  a  mixture  in  which  the  proportion  of  air  to  steam 
was  20  per  cent.  Further,  spores  were  still  alive  after  thirty 
minutes'  exposure  to  a  mixture  in  which  the  proportion  of  air 
to  steam  was  37  per  cent. 

The  expulsion  of  air  from  sterilisers  may  be  done  by 
means  of  a  vacuum,  as  in  the  sterilisers  of  the  Kny-Scherer 
type,  or  it  may  be  done  by  the  entry  of  the  steam.  The 
removal  of  the  air  from  the  meshes  of  the  dressings  themselves 
also  enormously  favours  the  penetration  of  the  steam.  For  this, 
steam  in  motion,  whether  under  pressure  or  not,  must  be 
infinitely  more  efficacious  than  steam  in  equilibrium,  even  if 
under  pressure.  It  is  a  good  plan,  therefore,  with  sterilisers 
using  the  latter  kind  of  steam,  not  only  to  open  the  exit 
pipe  (referred  to  later),  but  also  to  keep  it  open  for  two  or 
three  minutes  at  the  commencement  of  sterilisation. 

The  presence  of  air  in  sterilisers  which  work  under  pressure 
upsets,  to  a  certain  extent,  the  ratio  between  steam  temperature 
and  steam  pressure.  This  should  be  remembered  where  the 
temperature  is  calculated  from  the  amount  of  pressure  indi- 
cated on  the  gauge. 

I  have  lately  carried  out  a  number  of  experiments  with  a 
view  to  ascertaining  the  temperature  obtained  in  the  centre  of 
various  drums  under  different  circumstances  of  time,  pressure 
and  packing.  In  the  course  of  these,  I  learnt  several  pieces 
of  information.  My  experiments  were  mostly  conducted  with 
those  modifications  of  the  original  Schimmelbusch-Lauten- 
schlager  apparatus  which  act  under  pressure.  Among  other 
things,  the  fact  was  brought   home  to  me  that  air  is  frequently 
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either  not  let  out  at  all,  or  insufficiently  let  out.  For  example, 
I  found  that  in  the  self-heating  low-pressure  variety,  so  com- 
monly made  use  of  in  "  Homes,"  a  difference  of  temperature 
exists,  in  some  cases  of  as  much  as  30  C,  between  the  top- 
and  bottom  after  five  or  six  minutes,  i.e.  where  air  has  not 
first  been  let  out.  This  result  was  obtained  by  suspend- 
ing maximum  thermometers  by  a  thread  in  the  inside  of 
these  sterilisers.  This  difference  in  temperature  was  also 
observed,  to  a  less  extent,  in  experiments  made  with  ther- 
mometers placed  inside  drums.  As  the  sterilisation  was  con- 
tinued, this  difference  tended  to  diminish,  and  after  a  long 
period  of  sterilisation  the  results  were  nearly  the  same  in  the 
top  and  bottom  of  the  steriliser.  When  the  air  was  let  out  at 
the  beginning,  on  the  other  hand,  there  was  much  less  difference 
between  the  top  and  bottom,  showing  that  the  upper  part  of  the 
steriliser  was  generally  fairly  free  of  air,  the  lighter  steam 
occupying  the  upper  part  of  the  steriliser  from  the  first,  the 
heavier  air  being  displaced  to  the  bottom.  The  air  being  a 
bad  conductor  of  heat,  took  a  much  longer  time  to  raise  the 
temperature  of  the  thermometer  at  the  bottom  than  the  steam 
did  to  heat  the  thermometer  at  the  top.  If  anyone  wishes  to 
satisfy  himself  of  the  presence  of  air  at  the  bottom  of  such 
sterilisers,  he  has  only  to  neglect  to  open  the  lower  air  escape 
pipe,  and  allow  steam  to  accumulate  for  five  minutes.  If,  now, 
he  opens  the  escape  at  the  top,  only  steam  will  rush  out, 
whereas,  if  he  opens  the  escape  tap  at  the  bottom,  a  rush  of 
air  will  occur,  followed,  after  a  variable  period  of  time,  by 
steam.  I  have  emphasised  this  point,  as  it  is  within  my  know- 
ledge that  this  important  point  of  letting  out  the  air  from  the 
bottom  of  sterilisers  is  constantly  neglected  by  nurses.  Nor  can 
we  wonder  that  this  is  the  case,  since  even  instrument-makers, 
while  supplying  copious  information  on  other  points,  entirely 
omit  this  one,  which  is  most  important  if  successful  sterilisation 
is  to  be  ensured.  It  is  an  interesting  fact  that  in  the  old  form  of 
the  Schimmelbusch  steriliser,  now  so  much  discarded  in  favour 
of  its  pressure  derivatives,  this  serious  mistake  was  impossible 
of  occurrence.  In  it  the  exit  tube  was  open  from  the  start,  and 
steam  at  a  pressure  of  only  one-thirtieth  of  an  atmosphere  swept 
out  all  the  air  in  "the  steriliser  in  the  course  of  a  few  minutes, 
and  afterwards  ensured  a  continuous  current  of  freshly  generated 
steam  during   the   whole   period  of  sterilisation.     In  another  of 
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its  derivatives,  where  the  steam  is  supplied  by  branch  pipes 
from  the  main  pipes  of  hospital  boilers,  the  steam  only  really 
circulates  in  the  outer  jacket,  the  interior  of  the  steriliser 
merely  gets  the  overflow,  and  the  steam  there  circulates  very 
much  in  the  same  imperfect  way  that  blood  circulates  in  a 
sacculated  aneurism.  In  these  sterilisers,  too,  it  is  easy  for  a 
new  nurse  to  make  mistakes  with  regard  to  the  mechanism 
controlling'  the  outlet  and  inlet  pipes.  I  have  known  of  drums 
placed  in  a  steriliser  in  which  no  steam  got  into  it  ! 

In  all  the  modern  forms  of  Schimmelbusch's  steriliser, 
there  is  a  distinct  difference  of  a  few  degrees  between  the 
temperature  of  the  steriliser  at  the  top  and  the  temperature 
at  the  bottom,  even  after  all  air  has  been  let  out.  The 
top  part  is  the  hotter,  being  nearest  the  more  freshly 
generated  steam.  The  lower  part  is,  however,  commonly 
supposed  to  be  the  hotter.  Another  point  that  cannot  be  too 
often  insisted  upon  is,  that  drums  must  not  be  too  tightly 
packed.  Nurses  are  inclined  to  believe  that  steam  can  do 
anything.  I  have  found  that  a  difference  of  twenty  or  thirty 
degrees  can  be  produced  by  stuffing  a  drum  with  too  dense 
and  too  tightly  rolled  up  material. 

The  Preliminary  Heating,  the  Wetting,  and  the  After-drying  of 
Dressings. — These  questions  are  so  bound  up  with  one  another 
that  they  may  be  taken  together.  Under  certain  circumstances 
dressings  undoubtedly  may  become  very  wet  during  sterilisa- 
tion. If  saturated  steam  under  high  pressure  be  admitted  into 
a  chamber  of  lower  pressure  and  lower  temperature,  considerable 
soaking  of  the  dressings  will  take  place.  In  some  varieties  of 
sterilisers  without  an  outer  jacket,  employing  circulating 
saturated  steam,  the  dressings  may  be  moist  to  a  degree 
approaching  actual  wetness,  and,  for  reasons  not  always  easy 
to  discover,  they  may  be  wetter  at  certain  times  than  at 
others.  In  drums  where  the  steam  is  admitted  at  the  top 
and  bottom  and  not  at  the  sides,  the  water  of  condensation 
upon  the  cold  metal  lid  of  the  drum  or  steriliser  may  wet  the 
dressings  to  a  considerable  degree.  Again,  pools  of  water  may 
form  at  the  bottom  of  the  steriliser.  Much  indirect  wetting  of 
this  kind  can  be  avoided  by  fixing  a  bit  of  lint  immediately 
below  the  lid  of  the  steriliser,  and  by  inserting  a  low  wire 
frame  beneath  the  materials  to  be  sterilised  and  the  bottom  of 
the  steriliser.      In   some  cases,  through   faulty  construction   of 
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the  exit  pipe,  distinct  flooding  may  occur.  On  the  other  hand, 
where  superheated  steam  is  used,  and  especially  where  it  is  of 
hi<ih  erade  and  where,  therefore,  little  or  no  condensation  takes 

ft        o 

place,  the  dressings  may  be  absolutely  dry  at  the  end  of 
the  process.  Whether  this  condition  of  absolute  dryness  has 
been  obtained  at  too  great  a  price  depends,  of  course,  on 
the  view  taken  of  the  sterilising  value  of  superheated  steam. 
Most  people  will,  1  think,  agree  that  if  a  satisfactory  sterilisa- 
tion has  taken  place  the  dressings  should  be  distinctly  moist 
at  the  end  of  the  process.  Personally  1  can  see  no  real  objec- 
tion to  slightly  moist  dressings  provided  the}'  are  sterile.  Com- 
plaints regarding  the  wetness  of  dressings  would  probably  occur 
less  often  if  too  large  and  too  tightly  packed  drums  were  not 
employed,  and  if  the  drums  were  taken  out  of  the  sterilisers  at 
once  at  the  end  of  sterilisation,  and  rapid  evaporation  thus 
favoured.  Instead  of  this,  in  some  cases,  they  are  left  lying 
for  a  considerable  time  in  the  clammy  interiors  of  sterilisers. 
I  am  not  speaking,  of  course,  of  sterilisers  where  special  means 
are  taken  for  after-drying.  Further,  there  is  no  necessity  in  a 
clean  sterilising  room,  under  the  care  of  a  trustworthy  person, 
for  the  holes  in  the  drums  to  be  closed  at  once  on  removal. 
[In  one  very  ingeniously  constructed  steriliser  the  mere  open- 
ing of  the  steriliser  closes  the  drums.]  The  holes  in  the 
drums  can  be  left  open  for  some  minutes.  Even  if  a  stray 
pathogenic  organism  should  happen  to  be  in  the  neighbourhood, 
ready  to  be  drawn  in  by  the  vacuum  taking  place  inside  the  drum, 
it  would  probably  not  penetrate  the  outer  towel  in  which  the 
dressings  should  be  enclosed.  Moreover,  this  suction  occurs, 
I  think,  at  once,  when  the  drums  are  being  taken  out  of  the 
steriliser  and  very  little  afterwards.  In  experimenting  with 
current  saturated  steam  in  a  steriliser  of  the  simple  potato 
steamer  type,  in  which  the  steam  enters  from  below,  and  also 
with  the  old  pattern  of  Schimmelbusch,  with  the  object  of  in- 
vestigating the  relative  dampness,  after  sterilisation,  of  various 
materials  (not  inside  drums),  I  have  been  struck  with  the  great 
rapidity  with  which  evaporation  takes  place,  provided  the 
dressings  were  taken  out  at  once  while  hot.  The  moisture 
seems  to  vanish  into  the  air.  A  roll  of  gauze,  apparently  very 
wet,  becomes  perfectly  dry  in  a  few  seconds.  Ordinary  wool 
and  wood  wool  wadding  dry  almost  as  quickly.  Rolled  up 
cotton    operation    towels    take    longer,    and    sometimes    remain 
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slightly  damp  in  the  centre.  If  unrolled,  however,  they  too 
dry  at  once.  Brown  holland  operating  coats  take  a  still  longer 
time,  lint  longer  still,  while  flannel  bandages  never  really  part 
with  all  their  moisture. 

On  the  other  hand,  when  these  materials  are  not  taken  out 
o(  the  steriliser  for  some  time,  even  the  gauze  remains  dis- 
tinctly moist,  and  flannel  is  really  quite  wet.  Space  does  not 
permit  me  to  discuss  the  actual  methods  by  which  after-warm- 
ing may  be  carried  out,  viz.,  by  steam  jackets,  steam  piping, 
the  admission  of  hot  air  (not  always  filtered),  and  the  like.  I 
believe  that  in  many  cases  such  after-warming  is  not  really 
necessary,  though  in  certain  cases  it  is. 

With  regard  to  forewarming,  it  will  be  seen  from  what  has 
been  already  said  that  a  danger  exists  if  the  forewarm- 
ing be  carried  beyond  about  6o°C.  Forewarming  below  that 
temperature,  on  the  other  hand,  according  to  Braatz  does  not 
materially  lessen  the  amount  of  condensation  nor  render  the 
dressings  less  damp.  Borchardt,  however,  who  is  a  strong 
supporter  of  the  old  Schimmelbusch  steriliser,  believes  that  slight 
forewarming  of  the  dressings  is  of  service.  Working  with  a 
most  useful  steriliser  for  private  work,  designed  by  Mr  Cathcart 
in  1890,  which  permits  of  forewarming  to  a  slight  extent  if 
desired,  I  did  not  find  that  forewarming  of  the  dressings  them- 
selves made  much  difference.  It  appears  to  me,  however,  that 
the  forewarming  of  the  walls  of  sterilisers  is  useful  in  preventing 
the  indirect  wetting  of  dressings  which  I  have  referred  to  above. 

Drums  or  Kettles. —  A  large  number  of  different  patterns 
of  drums  exist.  Of  all  these,  the  ones  originally  devised  by 
Schimmelbusch  have  been  the  most  popular.  There  are  signs, 
however,  that  their  popularity  is  on  the  wane.  They  have, 
undoubtedly,  certain  drawbacks.  They  lack  simplicity,  being 
provided  with  such  things  as  hinges,  shutters  and  bolts.  These 
are  apt  to  go  out  of  order  and  require  repairing.  The  lid  very 
soon  ceases  to  fit  tightly,  and  in  many  cases  a  distinct  interval 
exists  between  it  and  the  drum.  This  interval  is  increased 
when  the  drum  is  lifted,  especially  in  those  patterns  where  the 
handle  is  attached  to  the  lid  in  the  wrong  axis.  Where  two  such 
drums  are  attached  together,  as  in  many  hospital  patterns,  this 
defect  is  still  further  increased.  Again,  the  shutter  mechanism 
may  be  so  tight  that  there  may  be  incomplete  exposure  of  the 
holes  during  sterilisation   or  incomplete  closure  after  sterilisa- 
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tion  is  finished.  In  some  cases  the  shutter  is  so  loose  that 
dust  may  easily  get  in.  I  have  placed  such  a  drum  closed  in 
a  steriliser,  and  found  the  contents  nearly  as  moist  as  when  the 
holes  were  open.  Moreover,  the  bolts  connected  with  the  shutter 
often  fall  out  at  unexpected  times,  even  in  new  drums,  and  the 
holes  they  leave  communicate  directly  with  the  interior  of  the 
drum  and  may  escape  notice  for 
some  time.  In  no  way,  therefore, 
can  this  drum  be  regarded  as  a 
perfect  apparatus  for  storing  steril- 
ised dressings  or  for  conveying 
them  to  an  operation  at  a  distance. 
If  used  immediately  after  sterilisa- 
tion, these  defects  are,  of  course, 
of  no  importance.  As  regards  the 
rapidity  with  which  dressings  can 
be  sterilised,  it  may  be  said  that  if 
sufficient  holes  are  present,  if  they 
are  not  too  tightly  packed,  and  if 
a  specially  rapid  sterilisation  is 
not  required,  these  drums  do  well 
enough. 

The  drum   figured  here  seems 
to   me    an    improvement    on    that 

of  Schimmelbusch  and  on  many  other  patterns.1  It  gives 
a  more  rapid  sterilisation  than  the  Schimmelbusch  drum,  and 
much  greater  safety  as  regards  storage  of  the  sterilised  dress- 
ings, since  it  is  practically  hermetically  sealed  after  sterilisation. 
This  is,  of  course,  a  very  great  convenience  in  private  work.  It 
consists  of  an  inner  frame  of  wire-net — not  a  new  idea  it  appears 
— but  new  to  me.  An  interval  of  J  inch  exists  between  this 
and  the  drum,  allowing  the  steam  to  be  in  direct  contact  with 
the  dressings  everywhere.  There  is  only  one  set  of  holes. 
These  are  exposed  during  sterilisation  by  raising  the  lid  on 
three  clips  (which  are  so  arranged  as  to  grip  the  lid  margin 
anywhere).  The  holes  are  completely  covered  up  after  steril- 
isation by  simply  pushing  home  the  tightly  fitting  lid,  which 
has  a  specially  deep  rim.  From  its  construction,  it  is  almost 
impossible   for  a   nurse   to   neglect  to  open   it   before   sterilisa- 

1  This  drum  has  been  made  according  to  my  directions  by  Mr  Gardner,  Forrest 
Road,  Edinburgh. 

B 


Fig.  i.— Inner  Wire  Cage. 
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tii mi,  or  forget  to  close  it  after  sterilisation.  The  small  hole 
at  one  end  with  screw  cap  I  have  now  much  enlarged.  It 
was  added  as  an  additional  safeguard,  and  also  to  permit 
any  water  of  condensation  to  escape.  The  interesting  point, 
however,  about  this  drum,  is  the  position  in  which  it  is  placed 
during  sterilisation.  At  first,  I  used  to  work  with  it  in  the 
ordinary  position,  the  holes  being  at  the  top.  In  this  position 
I  found  that  sterilisation  of  the  dressings  at  the  bottom  took  a 


Fig.  2. — Drum  Open 


Fig.  3. — Dkum  Closed. 


much  longer  time  than  with  Schimmelbusch's  drum.  One  day 
I  turned  the  drum  upside  down,  so  that  the  steam  now  entered 
at  the  bottom.  At  once  I  found  the  whole  character  of  the 
sterilisation  had  changed.  I  found  that,  working  with  simple 
circulating  steam  of  ioo°C.  not  under  pressure,  and  with  the 
drum  fairly  tightly  packed  with  gauze,  a  maximum  thermometer 
placed  in  the  centre  of  the  gauze  and  near  the  bottom  (now  the 
top),  recorded  over  90°C.  in  five  minutes.1  Further,  the  dressings 
were  quite  moist.  A  second  thermometer,  similarly  placed 
near  the  holes,  gave  only  8o°C.  When  the  position  of  the 
drum     was     reversed,     only     in     the     vicinity     of    the     holes 

1  I  have  found  that  the  temperature  is  more  quickly  raised  in  the  interior  of  a 
packed  drum  with  simple  circulating  steam,  not  under  pressure,  than  it  is  when  low 
pressure  steam  in  equilibrium  is  used.  Of  course,  if  the  sterilisation  is  continued,  a 
higher  temperature  is  eventually  obtained  with  the  latter. 
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did  the  marker  show  So  C.  In  the  end  remote  from  the 
holes,  the  mercury  had  not  reached  70  C.  (the  lowest  scale  on 
the  thermometers).  A  thermometer  in  Schimmelbusch's  drum, 
under  precisely  similar  conditions,  also  showed  that  the 
temperature  had  not  risen  as  high  as  70  'C.  Experiments  with 
steam  under  pressure  in  various  sterilisers  and  disinfectors 
confirmed  these  results.  Dr  Knott,  Lecturer  on  Physics  in 
Edinburgh  University,  kindly  supplied  me  with  the  explana- 
tion of  this  rather  curious  phenomenon  in  steam  sterilisation, 
which,  so  far  as  I  am  aware,  has  not  been  noticed  in  this 
particular  connection  before.  When  the  steam  enters  below, 
convection  occurs  ;  when  above,  it  does  not.  Convection, 
it  will  be  remembered,  is  the  physical  principle  which 
comes  into  play  in  bringing  water  to  a  uniform  boiling 
point,  the  hot  water  rising  to  the  top,  and  the  colder 
water  falling  to  the  bottom,  to  be  again  heated  in  its  turn. 
In  the  upright  position,  the  dressings  get  their  heat  only 
by  diffusion  and  conduction.  When  upside  down,  con- 
vection is  added.  Sterilisation  is  therefore  performed  with  this 
drum  upside  down.  Possibly  convection  might  be  considered 
in  the  vexed  question  of  whether  steam  is  best  admitted  into 
sterilisers  from  above  or  from  below.  With  this  drum,  with 
simple  circulating  steam  not  under  pressure  and  with  moderate 
packing,  the  boiling  point  is  reached  all  over  in  fifteen  minutes 
at  the  bottom  of  a  Schimmelbusch  steriliser.  When  placed 
in  a  large  disinfector,  side  by  side  with  a  Schimmelbusch 
drum,  I  found  a  difference  of  at  least  20  degrees  in  favour 
of  the  new  drum,  after  fifteen  minutes'  exposure  to  a  steam 
gradually  rising  to  1  5  lbs.  pressure. 

Braatz,  in  one  of  his  papers,  briefly  refers  to  a  drum  he  em- 
ploys which  this  one  seems  to  resemble.  Braatz's  drum,  however, 
has  apparently  two  sets  of  holes,  above  and  below,  and  possesses 
even  more  rapid  powers  of  sterilisation.  I  am,  however,  con- 
tented with  the  amount  of  sterilisation  which  convection 
enables  this  drum  to  perform,  and  do  not  wish  to  have  another 
set  of  holes  to  guard.  To  favour  evaporation,  the  drum  should 
be  placed  in  its  proper  position  (not  upside  down),  for  a  minute 
or  two  after  sterilisation  before  closing  the  holes. 

Concluding  Remarks. — These  investigations  have  strongly 
impressed  me  with  the  necessity  of  surgeons  having  a  little 
more    than    a  general   acquaintance   with   the   mechanism   and 
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working  of  sterilisers  and  surgical  drums.  When  a  steriliser 
is  first  installed,  instructions  should  be  obtained  from  original 
sources  when  possible,  and  not  through  intermediary  persons. 
If  one  of  the  smaller  sterilisers  is  used,  the  surgeon  should 
satisfy  himself  that  the  person  in  charge  really  understands  its 
proper  working.  In  hospitals  where  a  central  sterilising  room 
exists,  a  specially  trained  person  is  responsible  for  the  sterility 
of  the  dressings,  a  strong  argument  in  itself  in  favour  of  such 
an  arrangement.  Where  a  number  of  small  sterilisers  are 
employed,  served  by  branch  pipes  from  a  main,  there  is  a  con- 
siderable risk  of  their  supply  of  steam  being  interfered  with 
through  their  reducing  valves  getting  out  of  order,  or  the 
steam  may  be  unexpectedly  tapped  or  lessened  from  other 
causes.  When,  therefore,  an  independent  supply  of  steam  for 
sterilisation  cannot  be  obtained,  it  is  very  necessary  that  gauges 
should  be  provided  for  all  sterilisers  working  under  pressure, 
and  thermometers  for  those  not  working  under  pressure.  The 
same  remarks,  of  course,  apply  to  sterilisers  which  manufacture 
their  own  steam.  Both  gauges  and  thermometers  should 
themselves  be  tested  from  time  to  time.  Bacteriological  tests 
should  also  be  performed  occasionally.  In  conclusion,  for 
reasons  which  have,  I  think,  appeared  in  the  course  of  this 
paper,  I  would  express  a  preference  for  the  employment  of 
saturated  steam  freely  moving  through  the  interior  of  a 
steriliser.  If  this  steam  cannot  be  obtained  under  pressure 
as  well,  which  seems  to  be  the  most  powerful  combination, 
I  am  content  with  it  under  atmospheric  pressure,  provided 
sterilisation  is  not  hurried  nor  the  drums  too  tightly  packed. 
The  exact  length  of  time  in  sterilisation  depends  so  much 
on  the  variety  of  the  steam,  the  steriliser,  the  drum,  the 
packing,  and  the  density  of  the  fabrics  to  be  sterilised,  that 
each  surgeon  should  determine  this  for  himself,  preferably  by 
bacteriological  experiment,  and  not  by  thermometric  tests 
alone. 
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2.  SYPHILITIC   SYNOVITIS   IN   CHILDREN 

By  G.  H.  Melville  Dunlop,  M.D.,  F.R.C.P.Ed.,  Physician  to 
the  Royal  Hospital  for  Sick  Children,  Edinburgh 

(With  2   Plates.) 

The  subject  of  syphilitic  synovitis  in  children  has  not  received 
the  attention  it  deserves  from  medical  and  surgical  writers,  and 
the  importance  of  the  condition  entitles  it  to  a  much  wider 
recognition  than  has  hitherto  been  accorded  to  it.  It  is  gene- 
rally regarded  as  an  affection  of  great  rarity,  and  in  the  text- 
books on  diseases  of  children  it  is  either  completely  ignored,  or 
the  subject  is  summarily  disposed  of,  with  the  statement  that 
such  a  condition  is  occasionally,  but  very  rarely  met  with.  In 
a  recently  published  monograph  on  the  syphilitic  manifesta- 
tions of  early  life,  only  half  a  dozen  lines  are  devoted  to  a  con- 
sideration of  syphilitic  synovitis. 

In  1853,  Richet  first  drew  attention  to  the  occurrence  of 
inflammation  of  the  joints  in  syphilitic  patients,  and  since  that 
time  articles  on  the  subject  have  been  contributed  by  Virchow, 
Lancereaux,  Voisin,  Clutton,  Bowlby,  Howard  Marsh,  and 
Jonathan  Hutchinson,  senior  and  junior,  and  accounts  of  cases 
are  to  be  found  scattered  through  the  medical  journals. 
Morgan,  who  in  1895  wrote  a  paper  on  this  subject,  stated 
that  he  had  only  been  able  to  discover  one  pathological  speci- 
men of  syphilitic  arthritis  in  London,  in  the  museum  of  St 
Bartholomew's  Hospital.  The  specimen  referred  to  was  the 
knee-joint  from  a  young  man  whose  case  is  recorded  by 
Bowlby  in  the  "  Medico-Chirurgical  Transactions"  for  1894. 
The  museum  of  the  Royal  College  of  Surgeons  of  Edinburgh 
is    to-day  in    a    still    worse  condition,  as  it  does  not  contain 
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a  single  example  of  syphilitic  synovitis,  and  the  only  specimens 
in  Edinburgh  illustrating  this  condition,  so  far  as  I  have  been 
able  to  discover,  are  in  the  museum  of  the  Sick  Children's 
Hospital,  where  there  are  two  syphilitic  knee-joints  taken  from 
a  boy  who  died  in  my  ward  last  year.  Yet  the  condition  is  by 
no  means  so  uncommon  as  the  foregoing  remarks  would  lead 
one  to  suppose.  Von  Ilippel  has  published  an  account  of 
forty -three  cases  which  occurred  in  his  own  practice.  Jonathan 
Hutchinson  has  treated  twenty  cases,  Clutton  records  eleven 
cases,  and  I  have  collected  sixteen  cases,  which  have  been 
either  under  my  own  care,  or  under  the  care  of  my  medical  and 
surgical  colleagues  in  the  Sick  Children's  Hospital. 

Von  Hippel  maintains  that  there  was  a  history  of  joint  in- 
volvement in  56  per  cent,  of  all  his  cases  of  hereditary  syphilis. 
Fournier,  in  212  cases  of  hereditary  syphilis,  found  synovitis 
present  eighty-two  times,  being  39  per  cent,  of  his  cases,  and 
Schuller  estimates  that  syphilis  accounts  for  7  per  cent,  of  all 
diseased-joint  conditions  in  children. 

Probably  many  cases  are  unrecognised  and  are  treated  as- 
tuberculous,  or  as  subacute  rheumatism  ;  and  there  is  good 
reason  to  believe  that  many  chronic,  longstanding  cases  of 
joint  disease  which  resist  treatment  are  examples  of  syphilitic 
synovitis.  The  recognition  of  the  condition  is  of  great  import- 
ance to  the  patient,  as,  if  the  affection  is  diagnosed,  and  the 
case  is  subjected  to  anti-syphilitic  treatment,  complete  recovery 
is  generally  obtained  ;  whereas,  if  it  is  unrecognised  and  treated 
as  a  tuberculous  joint  by  rest  and  splints,  adhesions  are  liable 
to  be  set  up,  and  eventually  fibrous  ankylosis  of  the  joint  may 
supervene.  For  these  reasons  I  have  ventured  to  bring  this 
paper  before  the  Society,  in  the  hope  of  directing  more 
attention  to  the  subject. 

Syphilitic  arthritis  in  childhood  may  be  the  result  of  either 
the  congenital  or  the  acquired  disease,  the  former  being  much 
the  commoner  of  the  two.  The  synovitis  may  arise  from  a 
variety  of  causes,  and  Jonathan  Hutchinson,  junior,  in  his 
Erasmus  Wilson  lecture,  before  the  Royal  College  of  Surgeons 
of  England,  in  1892,  stated  that  any  of  the  tertiary  affections 
of  the  adult  may  also  occur  in  the  late  stages  of  congenital 
syphilis  in  the  child.  An  acute  synovitis  lasting  some  weeks 
is  said  sometimes  to  occur  in  infants  before  the  eruption, 
corresponding   to  the  prodromal   arthritis  seen   in  adults,  but  I 
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have  never  yet  had  an  opportunity  of  seeing  a  case  of  this 
nature.  Again,  we  may  find  synovitis  arising  from  the  presence 
of  gumma  in  the  synovial  membrane  or  in  the  perisynovial 
fibrous  tissues  of  the  joint.  It  often  occurs  in  these  cases  that 
the  deeper  layers  of  the  synovial  membrane  are  infiltrated  with 
gumma,  while  the  endothelial  lining  membrane  of  the  joint  is 
not  affected,  but  is  simply  bulged  into  the  joint  cavity  by 
those  inflammatory  products.  Sometimes  the  synovitis  is 
secondary  to  osseous  nodes,  or  gumma  in  the  substance  of  the 
ends  of  the  bones  entering  into  the  formation  of  the  joints.  In 
these  cases  the  ends  of  the  bones  are  sometimes  greatly 
enlarged  and  tender  on  palpation,  and  the  condition  has  been 
mistaken  for  a  sarcomatous  tumour,  and  on  more  than  one 
occasion  unfortunately  a  limb  has  been  amputated  on  this 
supposition.  Schuller  and  Bowlby  describe  a  condition  of 
chondro-arthritis  or  osteo-arthritis,  in  which  the  articular  ends 
of  the  bones,  instead  of  having  a  smooth  cartilaginous  surface, 
have  a  gouged-out  appearance,  with  irregular,  thickened,  and 
crescentic  edges,  due  to  a  rarefying  osteitis.  Similar  cases  are 
described  by  Virchow,  and  there  are  several  specimens  in  his 
museum  illustrating  this  condition. 

It  is  unnecessary  to  do  more  than  merely  mention  these 
conditions,  as  they  are  all  of  extreme  rarity  during  childhood. 

For  all  practical  purposes,  the  syphilitic  joint  affections 
of  early  life  may  be  classified  under  two  headings — (1)  Those 
in  which  the  synovitis  occurs  in  infants,  subsequently  to  an 
epiphysitis  by  continuity.  (2)  Those  in  which  a  chronic 
effusion  takes  place  into  one  or  more  joints,  especially  the 
knees,  between  the  ages  of  8  and  15,  and  in  which  the  syno- 
vitis is  the  primary  and  the  chief  affection.  Those  two  forms 
are  only  associated  with  congenital  syphilis. 

Syphilitic  Epiphysitis  in  young  subjects  has  been  so 
fully  described  by  Taylor,  Barlow,  Fournier,  and  Parrot,  that 
I  need  only  refer  brieflv  to  the  synovitis  which  is  consecutive 
to  the  bone  disease. 

Pathology. — At  the  junction  of  the  epiphysis  and  the 
diaphysis  we  find  an  increased  number  of  proliferating  cartilage 
cells,  and  retarded  ossification  of  already  calcified  tissue,  pro- 
ducing an  area  of  irregular  thickening  ;  on  section  we  find  a 
reddish-yellow  zone  of  degenerating  cartilage  cells  running 
across  the  epiphysial  cartilage.      The  vascular  supply  is  either 
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arrested  or  interfered  with,  and  in  consequence  a  low  form  of 
caseous  inflammation  is  set  up,  and  a  layer  of  necrotic  tissue 
formed.  When  the  destruction  of  tissue  is  sufficiently  great, 
it  is  at  this  point  that  separation  between  the  epiphysis  and 
diaphysis  takes  place.  If  subjected  to  proper  treatment,  union 
again  occurs  without  causing  deformity.  In  other  cases  the 
degenerative  changes  continue,  and  suppuration  ensues  at  the 
epiphysial  line,  and  the  abscess  bursts  into  the  joint,  producing 
a  purulent  synovitis.  In  the  latter  case  it  may  be  doubted  if 
the  syphilis  has  anything  to  do  with  the  suppuration,  which  is 
more  probably  due  to  infection  with  pyogenic  germs.  The 
periosteum  is  also  affected  and  becomes  greatly  thickened,  the 
thickening  extending  a  considerable  distance  along  the  shaft 
of  the  bone. 

Symptoms. — The  condition  develops  very  rapidly  and  is 
accompanied  by  well-pronounced  signs  of  inflammation. 

It  is  the  earliest  syphilitic  manifestation  of  bone  and  joint 
•disease,  and  generally  occurs  in  young  infants,  the  subjects  of 
congenital  syphilis,  during  the  first  three  months  of  life,  and 
the  symptoms  are  usually  well-marked  and  very  typical. 
Although  any  of  the  joints  may  be  involved  in  this  process, 
the  elbows,  the  wrists,  the  knees,  and  the  ankles  are  the  ones 
most  generally  affected.  The  arms  suffer  much  more  frequently 
than  the  legs,  and  the  distal  joints  are  more  often  implicated 
than  the  proximal  ones.  As  a  rule  the  affection  is  symmetrical, 
but  the  tendency  is  for  the  one  joint  to  be  much  more  seriously 
involved  than  the  corresponding  joint  on  the  opposite  side  of 
the  body.  On  examination  it  is  found  that  the  ends  of  the 
bones  are  thickened  and  the  tissues  covering  them  cedematous, 
and  that  the  joints  contain  fluid.  Usually  there  is  considerable 
tenderness,  and  when  the  joints  are  handled  the  child  cries  out, 
but  pain  is  not  an  invariable  symptom,  and  there  may  be 
considerable  swelling  with  no  obvious  sensory  disturbance.  It 
is  noticed  that  the  infant  does  not  use  the  affected  limb,  which 
hangs  limp,  useless,  and  immobile  ;  and  if  lifted  and  let  go, 
it  at  once  falls  heavily,  without  resistance,  as  if  paralysed.  To 
this  condition  the  name  of  syphilitic  pseudo-paralysis  has  been 
applied  by  Parrot.  When  the  epiphysis  has  become  detached, 
there  is  unnatural  mobility  and  dangling  of  the  limb,  but 
crepitus  is  seldom  obtained.  The  cause  of  the  paralysis  is 
obscure,  although   it   is  generally  attributed  to  pain,  but  what- 
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ever  its  origin  it  entirely  disappears  on  the  diminution  of  the 
swelling. 

Prognosis. — The  prognosis  is  favourable  if  treatment  is 
early  adopted,  especially  if  only  one  joint  be  involved  ;  and 
the  ultimate  function  of  the  limb  is  little  if  at  all  interfered 
with.  The  epiphysis  becomes  reunited  to  the  shaft  without 
causing  shortening  of  the  limb,  and  the  synovial  fluid  is 
absorbed  without  leaving  damage  to  the  joint,  except  perhaps 
a  few  adhesions.  If  there  is  great  destruction  of  cartilage,  the 
limb  is  permanently  shortened.  When  several  joints  are  in- 
volved, owing  to  the  great  constitutional  disturbance,  the 
prognosis  is  not  so  good.  Occasionally  suppuration  takes 
place,  but  suppuration  is  rare  in  the  long  bones  in  young 
infants,  although  it  is  fairly  common  in  the  phalanges  of  the 
fingers. 

The  two  following  cases  which  I  had  recently  under  treat- 
ment exemplify  the  conditions  I  have  been  describing: — 

Case  i. — An  infant,  aet.  6  months,  was  brought  to  the 
Children's  Hospital  suffering  from  coryza,  fissured  lips,  a 
macular  eruption,  and  condyloma  round  the  anus,  on  the 
buttocks,  scrotum,  and  inner  aspect  of  the  thighs.  Both  arms 
were  completely  paralysed,  and  there  was  no  attempt  at  move- 
ment in  either  arms  or  hands.  The  lower  ends  of  both 
humeri  were  greatly  swollen  and  exceedingly  painful  on 
pressure,  and  fluid  was  present  in  the  elbow-joints.  Under 
mercurial  inunction  the  swelling  of  the  bones  and  the  joint 
effusion  quickly  disappeared,  and  in  about  a  fortnight  the 
mobility  of  the  arms  had  completely  returned. 

CASE  2. — A  child,  set.  3  months,  had  suffered  from  coryza 
from  birth,  and  a  papular  eruption  was  present  on  the  chin  and 
upper  lips.  There  was  desquamation  of  the  epidermis  on  the 
soles  of  the  feet  and  palms  of  the  hands,  and  the  nostrils  were 
blocked  by  scabs.  Tender  swellings  were  present  at  the  lower 
ends  of  both  radii  and  ulnae,  and  also  of  the  left  thigh.  The 
wrist-joints  were  involved,  and  the  hands  appeared  to  be  com- 
pletely paralysed.  Under  treatment  the  swellings  and  paralysis 
gradually  disappeared. 

The   clinical   symptoms  of  the  second  variety  of  syphilitic 
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arthritis,  to  which  I  desire  to  draw  attention — namely,  the  true 
chronic  syphilitic  synovitis — are  very  characteristic,  and  if  they 
are  fully  developed  there  should  be  little  difficulty  in  recognis- 
ing the  condition.  The  most  striking  features  of  this  affection 
are — (i)  Its  insidious  development.  (2)  Its  chronic  course. 
(3)  Its  symmetrical  distribution.  (4)  Its  freedom  from  pain, 
and  the  mobility  of  the  joints  on  passive  movement.  (5)  Its 
association  with  other  syphilitic  stigmata.  (6)  Its  amenability 
to  treatment.  (7)  Its  tendency  to  relapse.  This  form  of 
synovitis  is  one  of  the  late  tertiary  developments.  It  occurs 
as  a  rule  between  the  eighth  and  fifteenth  years,  though  cases 
are  recorded  occurring  as  early  as  three  and  a  half  and  as  late 
as  the  nineteenth  year.  There  is  generally  some  difficulty 
in  discovering  when  the  synovitis  commenced,  as  the  effusion 
develops  very  gradually  and  insidiously,  and  it  is  often  dis- 
covered quite  accidentally,  as  it  is  usually  unaccompanied  by 
pain,  and  apart  from  the  swelling  gives  no  indication  of  its 
presence.  In  one  of  my  cases  the  effusion  developed  very 
rapidly,  when  the  child  was  under  treatment  for  keratitis,  but 
this  is  quite  exceptional.  One  of  the  most  remarkable  char- 
acters of  the  joint  effusion  is  its  symmetrical  distribution. 
Various  joints  may  be  involved  spontaneously  or  consecutively, 
but  in  the  great  majority  of  cases  the  knees  are  the  joints 
implicated.  It  is  difficult  to  understand  this  preference  for 
the  knee-joints.  Although  the  synovitis  seems  only  to  attack 
the  larger  joints,  it  is  curious  that  there  is  no  recorded  instance 
of  either  the  hip  or  the  shoulder  being  involved.  In  the 
sixteen  cases  to  which  I  have  referred,  both  knees  were  affected 
twelve  times  alone,  and  fourteen  times  in  association  with  other 
joints.  In  the  two  cases  in  which  the  knees  were  unaffected,  the 
joints  involved  were  the  wrists  and  ankles  in  one  case,  and  the 
ankles  alone  in  the  other.  In  Von  Hippel's  forty-three  cases 
the  knee-joint  was  involved  forty-one  times,  and  in  thirty- 
five  cases  it  was  the  only  joint  attacked  (Plate  I.,  Figs.  1 
and   2). 

In  one  of  my  cases,  the  knees,  ankles,  and  wrists  were  all 
involved  ;  and  in  a  unique  case,  described  by  Maynard,  the 
ankles,  wrists,  knees,  and  elbows  were  consecutively  invaded. 
Usually  within  a  month  or  two  of  the  effusion  declaring  itself 
in  the  one  knee,  wrist,  or  ankle,  the  joint  on  the  opposite  side 
of  the   body  becomes   similarly  involved.      The  interval  varies 


Fig.  i. 


Fig.  2. 
Plate  I. — To  illustrate  Dr  Melville  Dunlop's  Paper. 


Fig.  3. 


Fig.  4. 
Plate  II.— To  illustrate  Dk  Melville  Dunlop's  Paper, 
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from  a  few  weeks  to  a  couple  of  years,  but,  owing  to  the 
insidious  nature  of  the  effusion,  the  commencement  of  the 
swelling"  of  the  second  knee  is  as  often  overlooked  as  it  was  in 
the  case  of  the  joint  first  attacked.  As  a  rule,  one  joint  is 
much  more  swollen  than  the  joint  on  the  opposite  side  of  the 
body.  On  examining  the  affected  joints,  we  find  that  they 
are  considerably  swollen,  but  the  swelling  is  not  caused  by 
any  enlargement  in  the  ends  of  the  bones,  but  is  principally 
due  to  the  synovial  effusion,  which  is  sometimes  fairly  extensive. 
Occasionally  the  synovial  membrane  feels  thickened,  and  the 
joint  has  a  feeling  of  flaccid  fluctuation  but  is  never  tense. 
There  is  no  heat  in  the  joint,  no  redness  of  skin,  no  starting  at 
night,  no  creaking  in  the  joint,  and  no  atrophy  of  muscle. 
The  examination  causes  no  tenderness,  and  the  joint  movements 
are  free  or  at  most  very  slightly  interfered  with  on  passive 
movement.  There  is  no  disturbance  of  function,  and  the  patient 
simply  complains  of  some  stiffness  on  attempting  to  move  the 
joint.  As  a  rule  there  is  little  or  no  pain,  but  in  a  few  of  my 
cases  neuralgic  pains  occurred  at  night.  An  important  feature 
in  these  cases  is,  that  they  are  frequently  associated  with  other 
late  symptoms  of  hereditary  syphilis  (Plate  II.,  Figs.  3  and 
4).  Keratitis  accompanies  or  precedes  the  synovitis  in  about 
75  per  cent,  of  the  cases.  As  a  rule,  the  joints  are  first 
involved,  and  the  eye  trouble  follows  later  ;  but  sometimes  the 
reverse  takes  place,  and  in  these  cases  attention  is  frequently 
first  directed  to  the  synovitis  by  the  ophthalmic  surgeon  who  is 
treating  the  keratitis.  The  condition  commences  with  ciliary 
congestion  and  cloudiness,  which  gradually  increases  until  com- 
plete opacity  of  the  cornea  ensues.  First  one  eye  is  affected, 
and  after  an  interval,  varying  from  a  few  months  to  a  couple 
of  years,  the  other  eye  is  similarly  attacked.  The  invariable 
tendency  of  the  keratitis  is  toward  recovery,  although  a  few 
nebulae  may  be  left.  There  is  a  striking  similarity  between  the 
synovitis  and  the  keratitis.  Both  knees  and  both  eyes  are 
affected,  and  an  interval  occurs  between  the  commencement  of 
symptoms  in  each  case.  Both  conditions  are  very  chronic,  and 
produce  little  or  no  destructive  changes  in  the  tissues  involved, 
and  both  are  very  liable  to  relapse.  Finally,  both  occur 
between  eight  and  fifteen  years.  The  other  stigmata  of  the 
disease  which  frequently  occur  in  connection  with  the  synovitis 
are  pegging,  dwarfing,  and  notching    of  the  permanent  upper 
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incisor  teeth,  the  occurrence  of  absolute  deafness  in  both  ears 
without  any  history  of  previous  ear  trouble,  and  the  presence  of 
nodes  on  the  long  bones  in  the  neighbourhood  of  the  joints, 
especially  on  the  radius  and  ulna.  Of  my  sixteen  cases,  twelve 
developed  keratitis,  four  had  periostitis,  three  suffered  from 
deafness,  and  only  in  two  is  it  noted  that  Hutchinson's  teeth 
were  present.  This  bears  out  Von  Hippel's  opinion,  that 
syphilitic  joint  trouble  is  much  more  common  than  the  develop- 
ment of  Hutchinson's  teeth,  and  he  considers  that  in  the 
endeavour  to  establish  a  history  of  hereditary  syphilis,  the 
occurrence  of  joint-effusion  should  always  be  inquired  into. 
The  course  of  the  arthritis  is  as  chronic  in  its  duration  as 
the  commencement  is  slow  and  insidious,  the  symptoms  remain- 
ing unimproved  for  months  and  sometimes  for  years  unless 
suitable  treatment  is  employed.  On  the  other  hand,  improve- 
ment occasionally  takes  place  spontaneously,  and  the  effusion 
clears  up  in  a  month  or  two.  Relapses  are  exceedingly  com- 
mon, and  with  each  relapse  the  tendency  is  for  fresh  joints  to 
be  involved. 

Pathology. — Death  so  rarely  occurs  in  those  cases  of 
syphilitic  synovitis,  that  we  very  seldom  have  a  post-mortem 
opportunity  of  examining  the  joints.  There  is  thus  meagre 
evidence  concerning  the  pathology  of  this  condition.  In  many 
cases,  with  the  exception  of  the  effusion  into  the  joint,  no 
apparent  change  can  be  discovered  in  the  synovial  membrane. 
In  some  cases  opened  during  life,  on  the  assumption  that  they 
were  tuberculous,  no  gummatous  infiltration  was  discovered  on 
the  most  careful  investigation,  and  the  only  alteration  found,  in 
addition  to  the  hydrops  of  the  joint,  was  a  slight  hyperemia  of 
the  synovial  membrane.  Considerable  doubt  exists  in  the 
minds  of  many  observers,  if  a  true  chronic  syphilitic  synovitis 
ever  occurs  ;  and  they  believe  that,  in  those  cases  in  which  the 
joint  has  been  opened  without  revealing  any  apparent  change, 
there  must  exist  a  microscopic  gummatous  infiltration  of  the 
synovial  membrane,  or  some  underlying  osseous  mischief. 
Others  again,  while  able  to  give  no  satisfactory  explanation  for 
the  presence  of  the  effusion,  firmly  maintain  that  no  other 
change  except  the  slowly  increasing  effusion  is  to  be  found,  and 
that,  in  short,  the  condition  presents  itself  as  a  subacute 
synovitis,  brought  about  solely  by  the  syphilitic  poison,  and 
having  no  distinctive  characters.      Which  of  these  two  opinions 


BY    DR.    G.     II.    MELVILLE    DUNLOP  29 

is  the  correct  explanation  of  the  synovitis,  time  and  further  in- 
vestigation alone  can  determine. 

In  a  considerable  proportion  of  the  cases,  however,  well- 
marked  pathological  changes  are  present.  In  them  the 
synovial  membrane  is  infiltrated  and  studded  with  gumma, 
and  the  membrane  is  everywhere  thickened  and  much  more 
vascular  than  normal.  Villous  processes  develop  on  the 
endothelial  aspect  of  the  membrane,  and  the  synovial  fringes 
are  particularly  infiltrated,  hanging  down  into  the  joint  and 
filling  its  cavity  with  a  soft,  gelatinous,  poorly  developed 
material,  resembling  that  seen  in  tuberculous  joints.  It  pre- 
sents a  soft,  reddish,  elastic  appearance,  and  in  the  centre  it  is 
greyish-white,  and  caseated  very  like  the  granulation  tissue  of 
tuberculous  disease;  on  account  of  this  resemblance,  the  con- 
dition was  named  by  Richet  the  syphilitic  pseudo-white  swell- 
ing. In  some  cases  nodes  are  felt  in  the  capsule  of  the  joint, 
giving  it  a  firm,  almost  cartilaginous  feeling.  Under  treatment, 
the  new  tissue  undergoes  absorption  and  organises,  leaving 
some  thickening  of  the  joint.  The  exudation  consists  of 
turbid  serum,  and  is  only  purulent  when  due  to  a  burst 
gumma. 

Diagnosis. — As  the  existence  of  syphilitic  synovitis  becomes 
better  understood,  many  cases,  previously  classified  as  tuber- 
culous, will  be  recognised  as  having  a  specific  origin.  The 
main  points  to  be  relied  upon,  in  establishing  the  syphilitic 
nature  of  this  affection,  are  the  bilateral  effusion  into  the 
knees,  the  absence  of  pain,  and  the  small  amount  of  functional 
disturbance.  If  we  further  find  that  the  synovitis  is  associated 
with  other  syphilitic  stigmata,  and  that  it  improves  on  being 
subjected  to  anti-syphilitic  treatment,  there  should  be  no  diffi- 
culty in  arriving  at  a  diagnosis. 

Clutton  remarks,  in  his  paper  on  this  subject,  that  he  has 
never  seen  both  knee-joints  filled  with  fluid,  causing  no  pain, 
while  the  other  joints  remain  unaffected,  except  in  cases  of 
hereditary  syphilis.  The  line  of  demarcation  between  syphilis 
and  tubercle  is  sometimes  very  difficult,  if  not  impossible,  both 
clinically  and  pathologically.  I  suspect  that  many  of  these 
chronic  joint  affections,  regarded  as  tuberculous,  which  for  long 
have  resisted  treatment  and  then  suddenly  recovered  spontane- 
ously, are  examples  of  syphilitic  and  not  of  tuberculous  synovitis. 
In  each  case  there  is  the  same  doughy,  elastic  feeling,  with  not 
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a  great  deal  of  fluid  in  the  joint.  The  multiplicity  of  the  joints 
involved,  the  free  movement  of  the  joint,  and  the  absence  of  pain 
and  starting  at  night,  are  in  favour  of  syphilis,  and  if  we  can 
obtain  a  syphilitic  family  history  and  find  evidences  of  periostitis, 
and  a  past  or  present  keratitis,  our  suspicions  are  strengthened. 
The  fact  that  there  are  never  any  destructive  changes  in  the 
joint,  and  that  the  process  never  ends  in  suppuration,  is  still 
another  factor  favouring  syphilis.  The  difficulty  in  many  of 
these  cases  is  solved  by  their  almost  miraculous  improvement 
under  anti-syphilitic  treatment.  Still,  as  Mr  Hutchinson 
remarks,  it  cannot  be  said  that  because  a  joint  does  not 
improve  under  syphilitic  remedies  it  is  not  syphilitic.  Further, 
we  have  frequently  to  recognise  the  fact  that  we  have  to  deal 
with  a  mixed  infection  of  syphilis  and  tubercle.  As  an 
instance  of  how  the  two  processes  react  on  each  other,  Mr 
Marmaduke  Sheild  points  to  the  virulence  with  which  lupus 
attacks  cases  of  congenital  syphilis. 

Treatment. — As  a  rule,  this  form  of  synovitis  is  very 
responsive  to  treatment,  and  complete  recovery  ensues  on  sub- 
mitting the  patient  to  an  anti-syphilitic  regimen.  Treatment 
bv  rest,  counter  irritation,  splints,  and  the  ordinary  methods 
employed  in  simple  synovitis,  appears  to  have  little  if  any 
effect  in  influencing  the  condition.  The  improvement  is  much 
more  rapid  upon  a  combination  of  mercury  and  iodide  of 
potassium  than  upon  mercury  alone.  Gutterbock  recommends 
the  employment  of  sublimate  baths  as  being  more  efficacious 
than  the  internal  administration  of  mercury  ;  others  pin  their 
faith  to  the  local  application  of  mercurial  ointment.  Cases 
crop  up  every  now  and  again  which  for  many  months  resist  all 
treatment  and  then  suddenly  recover.  There  is  frequently  a 
marked  tendency  to  the  recurrence  of  the  synovitis  on  the 
cessation  of  treatment. 


3     REASONS    FOR  ABANDONING   THE    URIC   ACID 
THEORY  OF  GOUT 

By  Chalmers  Watson,  M.D.,  F.R.C.P.Ed., 
Late  Physician  to  Marshall  Street  Dispensary,  Edinburgh 

If  we  may  judge  from  the  discussion  on  the  chemical  patho- 
logy of  gout  held  at  the  meeting  of  the  British  Medical 
Association   in    1904,  it  would  appear  that  the  uric  acid  theory 


BY    DR    CHALMERS    WATSON  3  I 

still  occupies  the  foremost  place  in  the  mind  of  most  investi- 
gators of  this  disease.  Whatever  place  this  theory  occupies  in 
the  mind  of  those  who  are  seeking  to  determine  by  the  aid  of 
laboratory  methods  the  exact  role  of  uric  acid  or  its  allies,  it 
must  be  admitted  that  the  theory  has  been  abandoned  by 
many  clinicians  of  wide  experience  in  the  disease.  Dr 
Goodhart,  in  an  address  on  Acidity,  published  in  the  Lancet 
ill  1900,  writes  as  follows:  "For  myself,  I  cannot  but  think 
that  had  it  not  been  for  our  eagerness  to  get  hold  of  some- 
thing to  '  treat,'  the  uric  acid  theory  that  is  dominant  at  the 
present  day  would  never  have  become  the  fetish  that  it  has." 
My  object  in  this  paper  is  to  submit  facts  gained  from  research 
which  strongly  support  this  teaching  of  clinical  experience  as 
to  the  minor  role  of  uric  acid  in  the  production  of  gout. 

My  investigations  were  commenced  in  1898,  and  with  a 
bias  strongly  in  favour  of  uric  acid.  As  the  research  de- 
veloped, however,  the  defects  of  this  theory  became  more  and 
more  apparent.  I  am  now  convinced  that  the  general  adop- 
tion of  the  uric  acid  theory  has  been  attended  by  two  unfor- 
tunate results.  In  the  first  place,  the  prominence  given  to  this 
theory  has  unduly  narrowed  the  field  of  inquiry  relative  to  the 
disease  ;  and  in  the  second  place  it  has  obscured  the  signifi- 
cance of  the  facts  actually  observed.  The  grounds  for  these 
two  statements  will  be  shortly  stated.  These  can,  perhaps, 
best  be  submitted  in  the  form  of  an  epitome  of  the  steps 
which  have  led  me  to  abandon  the  view  that  uric  acid  is  an 
important  etiological  factor  in  the  disease.  For  a  fuller 
account  of  the  various  points  the  reader  is  referred  to  the 
original  papers.  The  investigations  deal  in  turn  with  (a) 
chemical,  (b)  histological,  and  (c)  clinical  questions. 

OBSERVATION  I. —  Uric  Acid  in  the  Blood  of  Birds 
The  first  point  investigated  was  the  presence  of  uric  acid 
in  the  blood  of  birds.  Sir  A.  B.  Garrod,  using  older  methods 
of  investigation,  failed  to  find  uric  acid  in  the  blood  of  birds. 
Dr  Luff,  in  his  valuable  Goulstonian  Lectures,  gives  the  results 
of  his  investigations  on  this  point.  He  states  that  "  after  most 
careful  examination  of  very  large  quantities  of  the  blood  of 
the  turkey,  goose,  duck,  and  fowl,  I  have  never  been  able  to 
detect  any  uric  acid  in  the  blood  of  these  birds,"  and  he  inter- 
preted this  as   "  conclusively  supporting  the  view  that  uric  acid 
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is  normally  produced  in  the  kidneys."  Dr  Luff  further 
utilised  this  result  as  the  main  basis  of  his  view  as  to  the 
renal  origin  of  gout.  As  the  question  of  the  existence  of  uric 
acid  in  the  blood  of  birds  appeared  to  me  a  vital  one,  I  made 
a  series  of  investigations  on  this  point.  Five  observations 
were  made,  four  on  the  blood  of  birds  and  one  on  the  blood 
of  a  snake.1  In  each  instance  the  presence  of  uric  acid  was 
determined,  a  weighable  quantity  being  obtained  on  three 
occasions  (see  Table  I.). 

Table  I. 


Duck 

?> 
Goose 
Turkey 
Snake 


Grams  H..U. 


0.0352  gram. 

Qual.  reaction  only. 

0.0428  gram. 

0.0328      „ 

Qual.  reaction  only. 


These  results  show  conclusively  that  uric  acid  is  normally 
present  in  the  blood  of  birds  ;  they  also  negative  the  view  that 
uric  acid  is  normally  formed  in  the  kidney  ;  they  further  in- 
dicate that  the  theory  of  the  renal  origin  of  gout,  so  far  as  this 
rests  on  the  absence  of  uric  acid  in  the  blood  of  birds  under 
normal  conditions,  cannot  be  entertained.  It  is  right  to  add 
that  Dr  Luff  has  in  later  writings  abandoned  this  view. 

OBSERVATION    II. —  Uric  Acid  in  Pathological  Fluids 

The  second  point  selected  for  investigation  was  the  exami- 
nation of  the  blood  or  tissue  fluids  from  a  number  of  diseased 
states,  with  the  special  object  of  determining  the  presence  or 
absence  of  uric  acid.  Six  observations  were  made2  (see 
Table  II.). 

Table  II. 


Sex. 

Age. 

Fl.  Oz. 

Grams 
H,U. 

Chronic  Bright's  disease  . 

F. 

60 

IO 

O.O068 

Malignant  disease 

M. 

55 

SO 

O.OI55 

Aneurysm  (aortic) 

M. 

40 

19 

O.O087 

Ulcerative  endocarditis    . 

M. 

30 

26 

O.OO75 

Lobar  pneumonia 

M  . 

22 

IO 

qual. 

j>               ?i 

M. 

40 

33 

0.0170 
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A  glance  at  Table  II.  shows  that  in  a  number  of  diseased 
states  which  have  no  known  relationship  to  gout,  uric  acid  was 
present  in  weighable  quantity  in  the  limited  amount  of  blood 
or  pleural  fluid  examined.  This  result  merely  confirmed  the 
work  of  previous  investigators.  When  we  further  consider  the 
thoroughly  established  fact  that  in  leukaemia  uric  acid  may  be 
present  in  the  blood  to  an  extent  greater  than  obtains  even  in 
aggravated  cases  of  gout,  and  yet  that  disease  is  unaccompanied 
by  either  the  clinical  or  pathological  features  of  the  gouty 
state,  we  are  forced  to  conclude  that  Garrod's  original  theory, 
which  was  based  largely  on  the  presence  of  uric  acid  in  the 
blood,  needs  very  material  modification.  It  is  idle  to  contend 
that  in  leukaemia  the  uric  acid  is  excreted  as  fast  as  it  is  pro- 
duced. There  is  no  proof  that  this  is  the  case  ;  and  even  if  it 
were  so,  Dr  Ringrose  Gore  has  well  pointed  out  that  uric  acid 
can  be  no  exception  to  the  general  law  that  a  substance  acts 
as  a  poison  in  direct  proportion  to  the  amount  of  it  present  in 
the  circulating  fluids.  Consideration  of  these  points  shows 
that  in  focussing  attention  on  uric  acid  in  its  relation  to  gout 
the  field  of  inquiry  has  been  unduly  restricted.  Further  proof 
of  this  was  obtained  in  the  course  of  the  next  investigation 
dealing  with  the  excretion  of  uric  acid  in  the  urine  in  acute 
gout. 

OBSERVATION  III. —  Uric  Acid  Excretion  in  Gout 

The  necessity  of  investigating  this  point  was  obvious  from 
the  fact  that  the  uric  acid  theory  was  to  a  great  extent  based 
on  the  view  held  by  Sir  A.  B.  Garrod  that  the  excretion  of 
uric  acid  is  diminished  during  the  paroxysm,  this  being; 
associated  with  a  retention  of  uric  acid  in  the  system.  A 
detailed  analysis  of  the  urine  was  made  in  two  cases  of  typical 
gout,  a  daily  examination  of  the  urine  being  made  for  many 
weeks.  In  addition  to  the  urea  and  uric  acid,  the  amount  of 
P205  was  also  estimated.3  The  results  of  this  investigation 
showed  no  disturbance  in  the  uric  acid  elimination  either 
before,  during,  or  after  the  paroxysm  (see  Tables  III. 
and    IV.). 
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Table  III. — Case  I.    Uric  Acid  Excretion  in  Acute  Gout. 


Urea. 

H.U 

r,u- 

-Urea.  Ratios. 

Average  of  Days. 

Grams. 

Grams. 

Acute  attack* 

28 

LIS 

I—24 

5 

Acute  attack 

-three 

weeks 

later 

24 

'•39 

I— 17 

8 

In  the  interval 

21 

i-3i 

l  —  l6 

3 

Last  five  days  of  a  severe  attack  (see  temperature  chart  later). 


Table  IV. — Case  II. 


Urea. 

H„U 

H2U— Urea.  Ratios. 

Average  of  Days. 

Grams. 

Grams. 

Interval — mixed  diet 

24 

0-39 

I—63 

6 

Interval — mixed    diet    and 

thymus  administration 

21 

0-35 

I — 69 

4 

Acute  attack — mixed  diet 

25 

0.65 

1—39 

3 

After    acute     attack — milk 

diet 

33 

0.55 

1—59 

4 

Other  observers  have  recorded  a  like  result.  We  may 
therefore  conclude  that  there  is  no  striking  change  in  uric 
acid  elimination  in  acute  gout,  and  accordingly  we  are 
justified  in  stating  that  one  of  the  main  premises  on  which 
the  uric  acid  theory  was  based  is  erroneous.  (The  results  of 
these  investigations  further  appear  to  show  that  the  tissues  of 
gouty  subjects  reacted  to  nuclein  administration  in  the  same 
manner  as  healthy  tissues.) 

Reference  may  appropriately  here  be  made  to  the  other 
main  pillar  of  the  uric  acid  theory — namely,  the  diminished 
alkalinity  of  the  blood  during  the  acute  attack.  The  researches 
of  Magnus  Levy  have  clearly  proved,  even  to  the  satisfaction 
of  those  who  still  pin  their  faith  to  the  uric  acid  theory,  that 
there  is  no  diminution  in  the  alkalinity  of  the  blood  during 
the  acute  attack.  If,  then,  as  has  been  shown,  the  main  pre- 
mises of  the  uric  acid  theory  are  untenable,  it  is  evident  that 
further  investigation  on  the  traditional  lines  could  not  be 
fruitful  in  its  results.  Attention  was  therefore  directed  to  the 
histological  appearances  of  the  disease. 
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OBSERVATION  IV. —  The  Histological  Appearances  of  Gout  in 
Lower  Animals 

At  the  outset  it  is  important  to  bear  in  mind  that  the 
classical  description  of  the  histological  appearances  in  gout 
dates  from  a  time  prior  to  our  knowledge  of  general  and  local 
infective  processes.  It  is  therefore  natural  that  the  histo- 
logical records  of  the  disease,  as  given  in  the  classical  works, 
are,  from  the  standpoint  of  modern  pathology,  remarkably 
incomplete.  Some  years  ago  I  had  the  rare  opportunity  of 
studying  the  histological  appearances  of  the  tissues  in  a  case 
of  acute  gout  in  a  fowl,  and  have  recently  recorded  the  results 
of  this  examination.4  The  facts  may  be  here  summarised. 
The  gouty  deposit  in  the  tissues,  the  changes  in  the  synovia, 
the  widespread  thrombosis,  and  the  characteristic  areas  of 
necrosis  in  the  kidney  in  this  case  clearly  indicated  the  nature 
of  the  disease.  It  was  a  typical  case  of  gout.  At  the  time 
of  publication  doubts  were  expressed  by  some  critics  as  to 
the  genuine  gouty  nature  of  the  renal  and  other  lesions. 
These  doubts  did  not  appear  to  me  to  be  well  founded.  In 
this  connection  it  is  of  interest  to  note  that  recently  in  the 
course  of  a  repetition  of  Ebstein's  classical  experiments  on 
gout,  kidney  lesions  were  established  identical  with  those 
described  and  illustrated  in  this  paper.  From  the  clinical 
and  pathological  record  of  this  case  we  are  "  driven  to  the 
conclusion  that  we  have  to  deal  with  a  case  of  pure  gout  in 
which  the  disease  had  run  a  natural  course,  in  which  an 
examination  of  the  tissue  shows  that  the  post-mortem  appear- 
ances generally  are  characteristic  of  an  infection  by  bacteria  or 
their  products."  The  facts  learned  from  this  investigation 
indicated  the  importance  of  reinvestigating  the  histological 
appearances  of  chronic  gout  in   man. 

Observation  V. —  The  Histological  Appearances  of  Chronic 
Gout  in  Man 

The  results  of  this  inquiry  were  embodied  in  a  paper  pub- 
lished a  few  months  ago.5  These  results  were  in  the  main  an 
independent  confirmation  of  those  previously  obtained  by 
Dr   Rerkart.      The   main   facts   may  be   summarised  : 

(a)  In  gouty  deposits  in  the  subcutaneous  tissues,  the 
appearances  of  the  tissues  warrant  the  statement  that  we  have 


36      REASONS   FOR  ABANDONING   URIC  ACID  THEORY  OE  GOUT 

no  more  right  to  assign  etiological  significance  to  uric  acid 
than  to  other  substances  of  an  unknown  nature  found  in  the 
structureless  material  left  after  removal  of  the  crystals. 

(b)  An  examination  of  gouty  tendons  showed  that  the 
necrotic  areas  had  a  definite  relation  to  the  vessels  of  the  part. 
The  appearances  in  the  tendons  indicate  that  the  necrotic  areas 
are  to  be  accounted  for  by  an  infection  by  the  blood  stream. 

(c)  The  erosion  of  cartilage  was  due  not  to  the  presence  of 
uric  acid  but  to  the  action  of  small  round  cells  of  the  granu- 
lation tissue  type. 

(d)  At  the  gouty  deposits  in  the  bone,  attention  was  directed 
to  (i)  the  richness  of  the  blood  supply,  (2)  the  general  character 
of  the  giant  cells,  and  (3)  the  great  accumulation  of  small 
round  cells  of  the  nature  commonly  associated  with  the  action 
of  bacterial  toxins. 

(e)  Stress  was  laid  on  the  alterations  in  the  interior  of  the 
bone,  more  especially  on  the  disappearance  of  the  marrow 
proper  and  rarefaction  of  the  bone  trabecular. 

The  general  conclusion  in  this  paper  was  that  "  the  tout 
ensemble  of  the  pathological  pictures  is  strikingly  similar  to 
that  seen  in  chronic  infective  diseases.  From  this  point  of 
view  the  uric  acid  is  regarded  as  the  feature  which  gives  the 
inflammation  its  specific  character."  A  study  of  the  facts 
recorded  in  this  and  the  preceding  paper  showed  to  my  mind 
conclusively  that  the  adoption  of  the  uric  acid  theory  had 
obscured  the  significance  of  the  facts  actually  observed. 

O  as  E  R VAT  IO  N   V I . — From  the  Clinical  Standpoint 

When  it  became  apparent  that  the  results  obtained  from 
these  histological  investigations  did  not  support  the  uric  acid 
theory,  but  rather  suggested  an  infective  condition,  the  point 
at  once  presented  itself  for  consideration  whether  the  latter 
hypothesis  would  conflict  with  the  teaching  of  clinical  experi- 
ence. It  does  not.  I  submit  that,  on  the  contrary,  this 
hypothesis  more  adequately  explains  the  phenomena  of  acute 
gout  than  does  any  other  theory. 

In  the  clinical  picture  of  acute  gout,  the  manner  of  onset, 
the  course  of  the  temperature  curve,  the  changes  in  the  blood 
indicating  disturbances  of  the  marrow  function,2  and  the  marked 
liability  to  relapses,  all  strikingly  recall  the  picture  of  an  acute 
infective  disorder. 


BY    DR    CHALMERS  WATSON  $? 


General  Conclusions 


From  the  foregoing  we  conclude  that  the  evidence  of  the 
laboratory  is  in  harmony  with  the  teaching  of  clinical  experi- 
ence, and  shows  that  uric  acid  is  not  an  important  etiological 
factor  in  the  production  of  gout.  The  author  believes  that  (i) 
there  is  an  infective  element  in  the  disease  ;  and  (2)  the  uric 
acid  is  the  feature  which  gives  the  inflammation  its  specific 
character.  According  to  this  view  the  chief  source  of  infection 
is  the  alimentary  tract,  and  an  injudicious  dietary — meat  or 
drink — acts  mainly  in  virtue  of  its  influence  on  the  bacteria 
present  in  the  digestive  tract.  This  view  by  no  means  mini- 
mises the  importance  of  the  hereditary  factor  in  the  disease. 

In  concluding  this  summary,  I  must  refer  to  a  very  sug- 
gestive paper  on  gout  recently  published  in  the  Lancet  by 
Woods  Hutchinson.  The  keynote  of  this  paper  is,  I  think, 
to  be  found  in  its  definition  of  gout  as  a  "  Toxaemia  of  gastro- 
intestinal origin  accompanied  by  the  formation  of  an  excess  of 
urates,  this  excess  of  urates  being  due  to  the  breaking  down  of 
the  leucocytes  and  fixed  cells  in  the  attempt  to  neutralise  the 
poison — in  other  words,  being  the  measure  of  the  resisting  power 
of  the  tissues.  The  formation  and  introduction  of  the  toxins, 
be  it  well  understood,  are  by  no  means  confined  to  the  gouty  ; 
it  is  only  the  nature  of  the  resistance  of  the  body  to  them  that 
gives  the  character  of  gout." 

Dr  Woods  Hutchinson  rightly  lays  stress  on  leucocytosis, 
the  main  bone-marrow  function.  The  importance  of  this 
function  and  the  correctness  of  Dr  Woods  Hutchinson's  con- 
ception of  gout  have  been  strongly  emphasised  to  me  by  the 
results  of  some  clinical  and  therapeutic  observations  on  bone 
marrow  which  I  have  carried  out  coincidently  with  the  investi- 
gations referred  to  in  this  paper. 

It  only  remains  for  me  to  refer  to  the  likely  lines  for  fruitful 
investigation.  Reliable  evidence  for  or  against  the  general 
theory  put  forward  in  my  paper  should,  I  think,  be  looked  for 
along  the  following  lines  : — 

(a)  It  is  advisable  to  investigate  the  influence  of  (1)  a  meat 
diet  and  (2)  a  carbohydrate  diet,  on  the  digestive  secretions 
and  on  the  ductless  glands.  Special  attention  should  be 
•directed  to  the  thyroid  gland  and  the  bone  marrow. 
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(&)   It   appears  advisable  to   repeat   Ebstein's   experiments 
with  the  aid  of  skilled  bacteriological  methods. 
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Meeting  II.— December  7th,  1904 
PROFESSOR  JOHN  Chiene,  C.B.,  President,  in  the  Chair 

I.  Election  of  Members 

C.  Balfour  Paul,  M.B.,  F.R.C.S.Ed.,  17  Walker  Street;  A. 
Campbell  Geddes,  M.B.,  Ch.B.,  2  Rutland  Square ;  Peter 
Murray,  M.B.,  F.R.C.S.Ed.,  Durie  Street,  Leven  ;  H.  Douglas 
Wilson,  M.D.,  3  Ripon  Road,  Harrogate  ;  James  C.  G.  Macnab, 
M.B.,  F.R.C.S.Ed.,  The  Towers,  Dysart  ;  and  L.  C.  Peel  Ritchie, 
M.B.,  F.R.C.S.Ed.,  1 3  Castle  Terrace,  were  elected  Ordinary 
Members  of  the  Society. 

II.  Exhibition  of  Specimens 

1.  Drs  Burn  Murdoch  and  Stuart  M' Donald  exhibited 
specimens  from  a  case  of  biliary  cirrhosis. 

M.  S.,  female,  yh  years  old,  was  admitted  on  3rd  November 
1904  suffering  from  jaundice,  which  had  been  persistent  for  at 
least  three  weeks,  with  a  history  of  two  months'  illness  and  im- 
paired health.      Temperature  normal. 

Vomiting  set  in  on  the  4th.  Temperature  rose  to  99.2. 
Vomiting  continued  on  the  5th  and  6th,  temperature  rising  to 
100.4  daily.  The  jaundice  on  admission  was  only  medium. 
The  liver  was  enlarged,  its  edge  could  be  easily  palpated,  and 
the  organ  felt  harder  than  in  ordinary  catarrhal  jaundice. 

On  the  6th,  the  jaundice  became  suddenly  pronounced,  and 
in  the  afternoon  the  patient  became  noisy,  delirious,  and  un- 
conscious of  her  surroundings.  Pupils  were  widely  dilated  and 
eyes  glass)-.  Subcutaneous  haemorrhages  appeared  on  the 
eyelid,  arms,  and  thighs.  Later  in  the  evening  the  child  be- 
came comatose,  at  midnight  gasping  respiration  set  in,  and  she 
died  suddenly. 
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Urine. — Crystals  of  tyrosine  and  leucin  were  found  in 
the  urine. 

Blood. — Vidal  reaction  gave  marked  agglutination  in  dilu- 
tion of  i  in  30. 

At  the  sectio  it  was  found  that  there  was  a  marked  cirr- 
hosis, general  jaundice,  multiple  haemorrhages  throughout  the 
body,  and  a  general  toxic  degeneration  (acute)  of  the  other 
organs.  The  liver  was  enlarged,  the  surface  was  finely 
nodular,  and  the  colour  was  a  bright  tawny  yellow,  as  in 
an  ordinary  coarse  cirrhosis.  (Since  then  the  liver  has 
acquired  its  present  greenish  colour  from  diffusion  out  of  the 
bile.) 

On  section  there  was  obvious  overgrowth  of  fibrous  tissue, 
and  coarse  strands  of  the  new  connective  tissue  could  be  seen 
cutting  off  areas  of  the  liver  tissue  of  varying  size.  The  liver 
tissue  itself  was  obviously  very  fatty. 

The  common  bile  duct  was  patent  throughout,  but  lying 
along  its  course  were  some  chronically  enlarged  glands  which 
may  possibly  have  pressed  on  it.  The  cystic  duct  was 
obliterated. 

Microscopical  preparation  showed  the  nature  and  the  amount 
of  the  new  connective  tissue. 

Examined  under  the  low  and  high  powers  enormous  new 
formation  of  bile  ducts  were  seen.  These  were  obviously  being 
formed  directly  from  the  liver  cells.  In  the  new  ducts  small 
droplets  of  bile  were  seen.  The  liver  cells  throughout  show  a 
marked  fatty  change. 

2.  Mr  Scot  Skirving  exhibited — 

(a)  A  SIMPLE  INSTRUMENT  FOR  EXTRACTING  COINS  FROM 
THE  CESOPHAGUS. 

The  instrument  consisted  of  a  loop  of  very  thick  silver  wire, 
the  extremity  of  the  loop  being  bent  on  itself  to  form  a  shallow 
hook.  This  extemporised  "  coin  catcher"  had  succeeded  where 
more  elaborate  instruments  had  failed.  The  pliability  of  the 
silver  wire  allowed  the  instrument  to  be  very  easily  passed 
down  the  gullet  below  the  foreign  body. 

(d)  An  ALBUM  OF  OLD  stereoscopic  FHOTOGRAPHS, 
taken  by  the  late  Dr  Alexander  J.  Macfarlan. 

The  album  showed  excellent  stereoscopic  photographs  of 
various    subjects,    botanical,    physiological,  surgical  etc.      The 
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chief  interest,  however,  lay  in  the  fact  that  many  of  the  surgical 
photographs  were  of  tumours  removed,  or  of  patients  operated 
upon,  by  Professors  Syme  and  Spence. 

(r)  Specimen  of  congenital   syphilitic  disease  of 

THE    KNEE-JOINT. 

A  full  account  of  this  specimen  is  given  on  account  of  the 
rarity — for  obvious  reasons — of  such  specimens.  Dr  Melville 
Dunlop,  in  a  paper  on  this  subject,  read  at  the  preceding 
meeting  of  the  Society,  had  mentioned  that  only  two  examples 
of  the  condition  existed  in  Edinburgh.  These  specimens  were 
also  knee-joints,  and  both  from  the  same  patient. 

Mr  Scot  Skirving's  specimen  was  from  a  boy  of  I  2  years, 
first  seen  in  January  1899.  The  morbid  changes  mainly  con- 
cerned the  bone  and  cartilage,  the  synovial  membrane  being 
only  slightly  affected.  It  was  probable,  indeed,  that  the 
disease  had  begun  as  a  gumma  of  the  femur  close  to  the 
epiphyseal  cartilage.  In  this  situation  a  cavity,  the  size  of  a 
walnut,  existed.  Considerable  destruction  of  bone  was  present 
over  the  anterior  aspect  of  both  condyles,  especially  over  the 
internal  one.  The  articular  cartilage  over  the  lower  part  of 
this  area  was  entirely  destroyed.  Over  the  upper  part  the 
cartilage  was  still  present,  but  undermined  to  such  an  extent 
that  a  finger  could  easily  be  inserted  under  it  and  passed  on  into 
the  cavity  referred  to  above.  This  cavity  communicated  also 
with  a  wide  sinus  opening  on  the  inner  side  of  the  lower  third 
of  the  thigh.  A  portion  of  the  bone  immediately  adjoining  the 
cavity  was  of  a  peculiar  yellow  appearance,  resembling  the 
colour  of  fat.  The  tibia  was  unaffected,  and,  except  for  the 
partial  destruction  of  the  anterior  crucial  ligament,  the  rest  of 
the  joint  was  fairly  normal.  The  appearance  of  the  joint,  both 
before  the  operation  and  when  the  joint  was  explored,  simulated 
tuberculosis  very  remarkably.  The  other  knee-joint  was 
apparently  perfectly  normal. 

The  possibility  of  syphilis  had  been  considered  before 
operation.  No  other  signs  suggestive  of  syphilis,  however, 
were  then  present,  although  looked  for.  The  boy's  father  was 
dead,  and  the  mother  denied  any,  specific  history.  A  mercurial 
course  was  given — a  very  short  one,  it  must  be  admitted — 
without  improvement  being  noticed.  At  the  operation,  per- 
formed in  October  1899,  the  femur  was  considered  to  be 
involved  too  high  up  to  permit  of  a  successful  excision   of  the 
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joint,  and  amputation  was  accordingly  performed.  Not  long 
after  the  operation,  the  appearance  of  a  very  typical  gumma  of 
the  scalp  (see  Fig.  31,  vol.  i.,  "Thomson  and  Miles'  Surgery") 
and  of  ulceration  of  the  lobe  of  one  ear,  disclosed  the  true 
nature  of  the  lesion.  The  mother  then  confessed — too  late, 
unfortunately — to  having  suffered  from  syphilis  antecedent  to 
the  birth  of  the  patient.  Had  this  confession  come  earlier, 
there  is  little  doubt  that  the  boy's  leg  could  have  been  saved. 
At  a  later  date  still  (January  1900),  further  evidence  of 
syphilitic  disease  appeared,  viz.,  in  the  second  left  costo-sternal 
joint. 

Microscopic  Examination  by  Dr  SJiennan 

"  Portions  from  five  different  situations,  including  cartilage, 
bone,  and  periosteum,  were  examined  histologically. 

"  For  the  purposes  of  diagnosis  I  need  only  refer  to  the 
changes  in  the  bone. 

"  In  the  parts  showing  an  early  stage  of  the  disease,  the  bone 
is  spongy,  its  trabecular  being  widely  separated  by  loose, 
vascular,  young  connective  tissue.  In  this  tissue  there  are 
numerous  small  necrotic  foci,  surrounded  by  small  round  cells. 
These  are  evidently  miliary  gummata.  Nearer  the  surface  of 
the  bone  they  become  still  more  evident  and  coalesce,  so  that 
the  trabecular  are  separated  by  and  embedded  in  necrosing 
tissue,, evidently  gummatous  in  nature. 

"  These  changes  are  sufficient  to  stamp  the  disease  as  of 
syphilitic  origin." 

3.  Mr  Alexander  Miles  exhibited — 

(a)  Kidney  removed  for  pyonephorsis  due  to  calculus 
impacted   in   pelvis. 

(b)  KIDNEY  removed  for  hydro-nephrosis  due  to  calculus 
impacted  at  lower  end  of  ureter. 

(c)  Kidneys  removed  for  tuberculous  disease. 

(d)  Renal  CALCULUS  removed  from  calyx  of  kidney. 

4.  Mr  F.  M.  Caird  exhibited  Luys'  URINE  SEPARATOR, 
with  examples  of  secretion  obtained  from  each  kidney. 
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III.  Original  Communications 

i.  THE   TOILET  OF  THE  ANUS 
By  A.  G.  MILLER,  M.l>.  F.K. C.S.Ed.,  Consulting  Surgeon,  Royal  Infirmary 

ATTENTION  has  been  frequently  drawn  to  the  "  toilet,"  so 
called,  of  many  parts  of  the  body — the  hands,  the  peritoneum, 
the  aural  and  nasal  passages,  the  mouth,  the  urethra,  and  even 
the  rectum. 

On  investigating  a  variety  of  authorities,  I  have  found  that 
most  make  no  reference  whatever  to  the  toilet  of  the  anus,  while 
a  few  refer,  in  a  general  way,  to  local  troubles,  and  the  risk  of 
infection  of  other  parts,  which  may  result  from  the  want  of 
proper  cleansing.  Obstetricians  point  out  the  importance 
of  cleansing  and  disinfecting  the  anus  before  parturition  and 
operations.  Nowhere,  however,  have  I  found  daily  cleansing 
specially  recommended.  There  have  been  remarks  on  the 
subject  in  the  journals  from  time  to  time,  but  the  matter 
does  not  seem  ever  to  have  been  taken  up  seriously. 

These  facts  are  my  excuse  for  the  following  paper  on  the 
toilet  of  the  anus. 

The  frequency  with  which  the  B.  coli  causes  septic  trouble 
in  many  parts  of  the  body  is  now  well  known.  How  it 
becomes  transplanted  is  not,  perhaps,  so  thoroughly  understood. 
One  frequent  medium  is  undoubtedly  the  hands.  How  these 
may  become  contaminated  is  not  a  pleasant  subject  for  thought, 
but  it  is  necessary  to  consider  the  matter  in  order  that  the 
means  of  infection  may  be  understood,  and  preventive  measures 
employed. 

The  ordinary  method  adopted  in  this  country  for  cleans- 
ing (?)  the  anus  after  defaecation  is  to  wipe  the  part  with  paper. 
That  the  result  is  frequently  imperfect  and  unsatisfactory  is 
often  made  evident  to  us  on  the  person  and  clothing  of  our 
patients. 

A  man,  when  stuffing  his  shirt  down  into  the  seat  of 
his  trousers  or  drawers,  must  pick  up,  especially  under  his 
nails,  much  of  what  is  on  the  inside  of  these  garments. 
In  this  way  his  hands  become  a  medium  by  which  a  vast 
variety  of  organisms  may  be  conveyed  to  other  parts  of 
the  body.  It  has  been  stated  that  not  only  the  B.  coli  but 
many  other  septic  and   pyogenic  organisms,  and  even  the  eggs 
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of  the  oxyuris,  arc  to  be  found  at  the  anus.  This  can  be 
readily  understood  when  one  remembers  the  corrugated  con- 
dition of  the  skin  in  that  neighbourhood,  and  the  great 
indifference  to  proper  cleansing  after  defalcation  on  the  part 
of  many  persons. 

But  this  is  not  all,  nor  by  any  means  the  worst  of  the 
matter.  Pathological  conditions  of  the  anus  are  not  un- 
common, perhaps  the  result  of  the  neglect  of  proper  cleansing. 
These  affections  generally  cause  itching.  The  itching  is 
frequently  intense,  or  occurs  in  bed,  when  the  anus  can 
be  readily  got  at.  Under  these  circumstances  it  will  be 
seen  that  the  hands,  especially  the  nails,  may  become  the 
medium  of  transference  of  all  sorts  of  organisms  to  various 
parts  of  the  body.  Thus  we  see  that  the  hands  are  infected 
directly  from  the  anus  by  scratching,  or  indirectly  from  the 
clothes  on  account  of  the  want  of  proper  cleansing  of  the  anus. 

In  the  upper  ranks  of  life,  among  whom  modern  sanitary 
appliances  are  not  only  luxuries  but  necessities,  wash- 
ing the  anus  after  defalcation  is  becoming  a  more  prevalent 
custom.  Some  use  cold  water  only,  applied  with  a  sponge. 
Others  indulge  in  a  douche.  Most  employ  some  kind  of  anti- 
septic soap,  whilst  those  who  have  a  tendency  to  piles  or 
eczema  apply  in  addition  some  astringent  or  soothing  oint- 
ment. This  performance  is  cleanly  and  beneficial,  and  ought 
to  be  adopted  more  generally  than  it  is.  It  ought  also  to  be 
performed  most  carefully  and  thoroughly,  because  the  want  of 
such  cleansing  may  give  rise  to  various  troublesome  affections. 
I  believe  that  the  habit  is  more  frequently  practised  by  women 
than  by  men. 

We  may  take  as  granted  that  at  the  anus  there  are  more 
organisms  than  the  B.  coli,  which  may  give  rise  to  local  affec- 
tions— the  skin  in  this  neighbourhood,  as  we  have  seen,  being 
of  such  a  nature  as  readily  to  harbour  organisms.  Transference 
of  these  to  the  scrotum,  penis  and  thighs  may  be  made  directly, 
and  eruptions  result.  Indirect  transmission  ma)'  occur,  as  we 
have  seen,  by  means  of  the  clothes  and  hands — especially  the 
nails.  If  want  of  cleanliness,  or  some  other  cause,  has  given 
rise  to  itching,  then  the  risk  of  transference  of  organisms  is 
greatly  increased.  If  there  be  discharge  also,  the  pollution  of 
the  clothes  is  greater.  If  the  affection  be  dry,  the  scales  of 
epithelium  lodge  under  the  nails  of  the  scratcher,  and  so  spread 
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the  mischief.  It  is  appalling  to  think  of  the  numerous  and 
virulent  colonies  of  organisms  that  may  be  stored  under  the 
nails  of  some  persons.  In  view  of  these  most  unpleasant  pos- 
sibilities, I  propose  to  consider  how  the  anus  may  be  suitably 
and  conveniently  cleansed. 

The  anus  should  first  be  relieved  of  all  gross  defilement  by 
means  of  paper.  For  this  purpose  soft  and  uncoloured  paper 
should  be  employed,  without  any  printing  or  ink  marks  on  it 
whatever. 

The  anus  should  then  be  carefully  washed  with  soap  and 
water,  and  dried.  Warm  or  cold  water  may  be  used,  the 
latter  being  better  for  those  who  have  a  tendency  to  piles.  An 
antiseptic  soap  may  be  employed,  but  it  should  be  remembered 
that  carbolic  soap  irritates  some  skins. 

The  proper  posture  to  adopt  during  this  performance  is 
11  squatting,"  because  the  skin  of  the  anus  is  put  on  the  stretch 
in  this  position. 

For  the  washing,  a  sponge  or  "  swab "  may  be  employed. 
The  former  I  consider  to  be  the  better  for  two  reasons.  In  the 
first  place,  the  ordinary  individual  will  find  it  troublesome  and 
inconvenient  to  have  a  constant  relay  of  swabs ;  and  in  the 
second  place,  the  dirty  swabs  will  almost  certainly  be  chucked 
into  the  w.-c.  instead  of  being  burned,  as  they  ought  to  be.  Of 
course  the  sponge  should  be  kept  clean,  and  renewed  frequently. 
If  there  should  be  an  eruption,  suitable  remedies  should  be 
applied  after  the  washing. 

Now,  what  about  the  hands  that  have  performed  this 
necessary  duty  ?  Surgeons  might  put  on  rubber  gloves, 
but  ordinary  individuals  will  not  think  of  doing  such  a 
thing.  The  hands  therefore  will  come  in  contact  with 
the  water,  and,  as  that  will  contain  most  of  the  organisms 
washed  off  the  anus,  will  become  contaminated.  They 
will  therefore  have  to  be  thoroughly  cleansed  and  dis- 
infected. 

The  thorough  cleansing  of  the  hands,  including  the  nails,  is 
as  important  as  of  the  anus,  and  is  an  essential  part  of  the 
process. 

I  have  referred  in  passing  to  the  local  affections  which  may 
be  due  to  the  want  of  proper  cleansing  of  the  anus.  I  wish 
now  to  speak  of  some  of  these  more  particularly. 

The  most  common   is  pruritus  ani,  which  term  includes,  I 


BY    DR    A.    G.    MILLER  45 

understand,  all  kinds  of  itching,  with  or  without  eruption,  and 
whether  the  eruption  be  moist  or  dry.  These  conditions  all 
induce  scratching,  and  consequent  infection  of  the  fingers,  and 
especially  of  the  nails.  Pruritus  ani  is,  as  I  have  said,  very 
common,  moreover  it  is  most  irritating,  and  worst  of  all,  very 
difficult  to  cure.  Its  prevention  therefore  ought  to  be  a 
matter  of  great  importance. 

As  it  is  quite  beyond  the  scope  of  this  paper  to  enter  on 
the  special  treatment  of  this  affection,  I  shall  content  myself 
with  stating  that  I  believe  that  cleanliness,  habitually  practised, 
should  prevent,  and  in  some  instances  may  cure,  this  most 
troublesome  disease. 

Note. — In  the  discussion  following  the  reading  of  this  paper,  Dr  Affleck  drew 
attention  to  the  possibility  of  want  of  cleanliness  causing  malignant  disease.  Surgeons 
have  long  held  that  local  irritation,  if  long  continued,  may  cause  cancer — as  witness 
epithelioma  of  the  lip.     I  consider  this  a  valuable  contribution  to  my  subject. 

Follicular  abscesses — commonly  called  boils — being  due  to 
the  invasion  of  the  skin  follicles  by  pyogenic  organisms,  must  be 
greatly  favoured  by  want  of  proper  cleansing  of  the  anus,  the 
corrugated  condition  of  the  skin  in  this  neighbourhood  per- 
mitting the  harbouring  of  these  organisms.  It  is  evident  also 
that  such  affections  as  fissure  and  inflamed  piles  may  be 
prevented  by  the  removal  of  these  pyogenic  organisms. 

Before  leaving  this  part  of  my  subject,  I  should  like  to  say 
a  word  or  two  in  regard  to  want  of  washing  as  a  probable  cause 
of  piles.  Suppose  that  irritating  substances  are  lodging  at,  or  just 
within,  the  anus.  Their  presence  may  cause  either  contraction 
of  the  sphincter — much  the  same  as  in  fissure — or  contraction 
of  the  rectum  and  relaxation  of  the  sphincter  with  the  physio- 
logical function  in  view  of  expelling  the  source  of  irritation. 
In  the  latter  case  the  lower  portion  of  the  anal  canal  is 
protruded,  and  if  the  straining  (however  slight)  be  continued 
will  become  engorged  —  varicosity  being  the  result  {potential 
hemorrhoidal  condition).  If  what  I  have  sketched  be  possible, 
then,  it  is  evident  that  thorough  cleansing  of  the  anus  will 
remove  a  probable  cause  of  piles. 

Going  a  little  farther,  I  would  like  to  say  that  I  am  sure 
that  the  use  of  cold  water  enemata  in  addition  to  washing  may 
prevent  piles,  or  at  least  prevent  them  becoming  inflamed  or 
ulcerated.  The  injection  of  a  few  ounces  of  cold  water  after 
defalcation  not  only  washes  away  pieces  of  undigested  and  in- 
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digestible  food,  such  as  apple  cores,  husks  of  oats,  or  bran 
from  brown  bread,  but  stimulates  first  the  rectum  to  expel 
everything,  and  then  the  sphincter  to  close  the  anus. 

I  do  not  think  it  necessary  in  this  paper  to  refer  to  the 
many  affections,  such  as  eruptions  on  various  parts  of  the  body, 
which  may  be  caused  through  transplantation  of  organisms  by 
scratching. 

The  practical  result  of  the  consideration  of  this  matter, 
I  take  it,  is  twofold  for  us  doctors.  In  the  first  place, 
it  is  necessary  that  we  should  be  sure  that  our  own  hands  are 
"  clean  "  and  "  above  suspicion  "  ;  while,  in  the  second  place, 
we  should  preach  the  gospel  of  cleanliness  in  this  matter  when- 
ever we  get  opportunity. 

I  would  recommend  those  who  suffer  from  pruritus  ani  to 
keep  their  nails  close  cut,  to  wear  gloves  at  night,  and  to  have 
these  frequently  washed. 

There  are  several  matters  of  detail  into  which  I  might  have 
entered,  such  as  how  the  performance  of  this  washing  may  be 
carried  out  in  an  ordinary  house,  but  I  have  refrained  because 
I  believe  it  is  not  necessary.  There  is  one  thing,  however, 
about  which  I  should  like  to  say  a  word  before  concluding  this 
short  paper. 

I  have  seen  letters  in  the  medical  journals  from  doctors 
and  others  who  have  been  in  India,  in  which  they  applaud  the 
native  custom  of  washing  the  anus  after  defalcation.  On 
account  of  these  statements,  I  have  questioned  some  of  my 
friends  who  have  lived  in  close  contact  with  these  natives,  and 
who  therefore  are  thoroughly  acquainted  with  their  habits. 
These  have  told  me  that  the  practice  of  the  natives  is  as 
different  from  what  I  have  described  as  night  is  from  day. 
Their  object  is  mostly  to  obtain  ceremonial  cleansing.  They 
employ  plain  water,  and  not  much  of  it,  which  is  applied  zvith 
the  bare  hand.  Subsequently  some  water  is  poured  over  the 
fingers — but  thorough  cleansing  of  the  hands,  or  of  the  anus, 
is  never  thought  of  or  attempted.  Some  of  my  friends  have 
assured  me,  that  the  thought  of  what  a  native  cook  may  have 
been  doing  just  before  preparing  the  dinner,  has  sometimes 
made  them  almost  vow  never  to  touch  cooked  food   again. 
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2.  THE  VARYING  FORM   OF  THE  STOMACH 
(LANTERN    DEMONSTRATION) 

By  Professor  D.  J.  Cunningham,  F.R.S.,  D.C.L.,  M.D.,  F.R.C.S.Ed. 

{Author's  Abstract) 

In  the  first  part  of  the  demonstration  Professor  Cunningham 
showed  a  number  of  photographs  which  exhibited  the  position 
and  form  of  the  stomach  in  its  empty,  full,  and  overloaded 
conditions,  and  discussed  the  views  which  the  late  Professor 
His  recently  published  on  this  subject.1 

Professor  Cunningham  then  proceeded  to  refer  to  certain 
stomach-forms,  not  unfrequently  seen  in  formalin-hardened 
subjects,  which  would  appear  to  bring  the  anatomy  of  the 
organ  into  line  with  certain  observations  which  have  been 
made  on  the  living  stomach  during  the  process  of  digestion. 
The  following  gives  the  substance  of  his  remarks. 

In  the  first  instance  it  is  convenient  to  refer  to  the  observa- 
tions which  Professor  His  has  recorded  in  connection  with  the 
change  of  form  in  the  female  stomach,  which  may  ensue  as  the 
result  of  more  or  less  continuous  compression  of  the  lower  part 
of  the  thoracic  wall.  He  points  out  that  in  such  cases  the 
stomach  is  not  uncommonly  displaced  downwards  and  bent 
upon  itself  so  as  to  present  a  U-shaped  appearance.  As 
a  rule  the  lesser  curvature  is  seen  below  the  level  of  the 
liver,  and  the  cardiac  and  pyloric  parts  of  the  lesser  curva- 
ture are  approximated  more  or  less  closely  to  each  other.  All 
anatomists  are  familiar  with  this  type  of  stomach,  and  it  has  been 
recently  admirably  described  and  figured  by  Dr  Arthur  Keith  in 
his  suggestive  and  able  paper  upon  Glenard's  disease.  At  the 
present  moment  there  is  in  the  University  Anatomical  Depart- 
ment a  female  subject  in  which  the  displacement  and  bend- 
ing of  the  stomach  is  carried  to  such  extent  that  the  most 
dependent  part  of  the  greater  curvature  lies  in  the  left  iliac 
fossa.  But  His  gives  another  type  of  stomach  present  in  a 
female  subject  which,  in  the  lower  thoracic  and  upper  abdominal 
regions,  exhibited  in  a  marked  degree  a  constriction  due  to 
tight-lacing.  This  stomach  is  acutely  bent  on  itself,  but 
in   addition    it   presents   a    deep   constriction    which    divides   it 

1  Studien  an  gehartenen  Leichen  iiber   Form  und  Lagerung  des   menschlichen 
Magens. — Archiv.fiir  Anatomic  tuid  Physiologie  ;  Anatomische  Abthcilung,  1903. 
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into  a  capacious  saccular  cardiac  part,  and  a  long  tubular 
portion  acutely  bent  on  itself.  He  gives  this  as  an  instance 
of  "  Schnurmagen,"  and  although  he  does  not  expressly  say  so, 
the  reader  is  led  to  infer  that  he  regards  the  constriction  of 
the  stomach  as  being  due  to  the  compression  of  the  chest. 
No  pathological  condition  could  be  detected  at  the  seat  of  the 
gastric  constriction.  That  the  hour-glass  form  presented  by 
this  stomach  was  determined  by  the  chest  compression  is 
rendered  very  improbable  by  the  frequent  occurrence  of  similar 
types  of  stomach  in  both  male  and  female  subjects,  which 
show  no  displacement  of  the  viscera  and  no  alteration  in  the 
form  of  the  chest  due  to  compression. 

Since  formalin  has  been  introduced  as  a  hardening 
reagent  and  has  been  brought  into  common  use  in  the  pre- 
paration of  subjects  for  dissection,  a  new  and  very  remarkable 
stomach-form  has  come  under  the  notice  of  the  anatomist. 
In  this  a  greater  or  less  part  of  the  cardiac  portion  presents 
the  form  of  a  rounded,  often  globular  sac,  which  lies  for  the 
most  part  under  the  shelter  of  the  left  costal  arches,  whilst  the 
remainder  of  the  stomach  is  tubular  and  intestiniform,  and 
runs  along  and  partly  under  cover  of  the  lower  margin  of  the 
liver.  The  cardiac  sac  varies  greatly  in  size  and  capacity,  and 
is  sometimes  reduced  to  very  small  proportions  in  the  nearly  or 
completely  empty  stomach  ;  further,  the  length  of  the  tubular 
portion  depends  upon  the  dimensions  of  the  saccular  part. 
The  tubular  part  may  be  more  or  less  uniform  in  its  diameter 
throughout  its  whole  length,  but  more  commonly  it  shows 
faint  undulations  —  faint  constrictions  intervening  between 
indistinct  bulgings.  At  the  junction  between  these  two 
portions  of  the  stomach  there  is  a  deep  and  decided  constric- 
tion on  the  greater  curvature  side  of  the  stomach.  Professor 
Birmingham,  in  his  admirable  article  on  the  "  Organs  of 
Digestion,"  x  gives  as  his  type  of  the  empty  organ  a  stomach- 
form  not  unlike  the  form  described  above.  It  would  appear 
therefore  that  he  was  familiar  with  the  conditions.  Professor 
Dixon  of  Trinity  College,  Dublin,  has  also  put  on  record  a 
note  of  such  a  type  of  stomach.2  His  description  is  very 
brief,  and  little  notice  has  been  taken  of  his  observation. 

It  is  possible  that  some  may  think  that  this  condition   of 

1  "Textbook  of  Anatomy,"  edited  by  Prof.  D.  J.  Cunningham. 
Proc.  Anat.  Soc.  (Journ  Attat.  and  Physiology),  April  1899. 
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stomach  is  the  result  of  the  action  of  the  formalin,  and  indeed 
this  suggestion  was  made  at  a  meeting  of  the  Anatomical 
Society  at  Oxford  last  July,  where  I  first  had  an  opportunity 
of  bringing  the  matter  under  the  notice  of  my  colleagues,  but 
when  one  remembers  that  it  is  always  forty-eight  hours  after 
death,  and  often  much  longer,  before  the  subject  is  injected,  it 
will  be  seen  that  this  explanation  affords  no  satisfactory 
solution  of  the  problem.  Further,  several  years  before 
formalin  was  in  use,  and  when  it  was  only  possible  to  obtain 
proper  hardening  of  an  entire  subject  by  prolonged  and 
repeated  injection  of  chromic  salts — a  process  which  some- 
times took  a  period  of  six  months  or  even  more  to  successfully 
accomplish — I  obtained  by  the  chromic  method  a  stomach 
(which  is  still  in  my  possession)  which  presents  many  of  the 
features  which  characterise  the  type  of  stomach  under  con- 
sideration. Again,  certain  figures  published  by  Professor 
Symington  of  Belfast,  of  sections  through  the  frozen  body, 
before  the  time  of  formalin,  present  appearances  which,  to  my 
mind,  can  only  be  explained  by  assuming  that  a  similar  con- 
dition of  stomach  had  been  present.1 

A  careful  consideration  of  all  the  circumstances  of  the  case 
has  forced  me  to  the  conclusion  that  in  these  remarkable 
stomach-forms  we  have  an  anatomical  representation  of  the 
gastric  conditions  which  have  recently  been  described  by  Mr 
Cannon  as  occurring  in  the  stomach  of  the  cat  when  the 
digestive  process  is  being  carried  on  in  a  normal  manner.  Mr 
Cannon's  observations  were  conducted  by  means  of  Rontgen 
rays  applied  to  cats  fed  with  a  foodstuff  loaded  with  bismuth.2 

According  to  Mr  Cannon,  the  stomach  consists  of  two 
physiologically  distinct  parts,  viz.,  a  saccular  cardiac  part  and 
a  tubular  pyloric  part.  During  digestion  the  cardiac  part  acts 
as  an  active  reservoir  for  the  food,  but  shows  no  peristalsis. 
It  gradually  squeezes  out  its  contents  into  the  pyloric  part. 
Over  the  pyloric  part  constriction-waves  are  seen  continually 
coursing  to  the  pylorus,  and  by  these  the  food  is  first  pressed 
forwards,  and  "  then,  by  pressure  of  the  stomach  wall,  returned 
through  the  ring  of  constriction  ;  thus  the  food  is  thoroughly 
mixed   with  the   gastric  juice,  and   is   forced  by  an  oscillatory 

1  On  Certain    Physiological  Variations  in  the  Shape  of  the  Liver  {Edin.  Med. 
/burn.,  Feb.  1888).     See  Fig.  2. 

2  Movements  of  the  Stomach  of  the  Cat  studied  by   the  Rontgen  Rays — W.  B. 
Cannon,  Harward. — American  Journal  of  Physiology,  Vol.  i.,  1898,  p.  359. 
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movement  towards  the  pylorus."  It  would  appear  that  the 
pvloric  opening  does  not  open  on  the  arrival  of  every  wave, 
but  only  at  irregular  intervals,  when  the  prepared  and  liquefied 
i'oo<,\  is  then  squirted  into  the  duodenum. 

It  is  important  to  note  that  Mr  Cannon  found  that  the 
digestive  movements  of  the  stomach  were  inhibited  by  emotional 
conditions  such  as  rage,  anxiety,  or  distress. 

It  would  be  wrong  to  regard  these  observations  as  being 
altogether  new.  At  the  beginning  of  last  century  (1810)  Sir 
Everard  Home,  in  his  lectures  on  the  stomach,  distinctly  stated 
that  the  stomach  of  man  and  of  the  dog  becomes  divided, 
during  digestion,  into  a  cardiac  and  a  pyloric  part,  each  of 
which  has  its  own  proper  function  to  perform.  Dr  Beaumont's 
observations  on  the  celebrated  case  of  Alexis  S.  Martin  led  him 
to  arrive  at  the  same  conclusion,  whilst  the  the  same  conception 
runs  through  the  writings  of  Todd  and  Bowman. 

It  is  evident  that  all  this  closely  touches  the  question  of 
the  origin  of  the  condition  known  as  hourglass  stomach. 
It  has  very  generally  been  held  that  such  a  stomach  may  arise 
either  as  a  congenital  defect  or  as  the  result  of  a  pathological 
process.  Every  one  is  agreed  that  gastric  ulcers  and  other 
morbid  processes  constitute  a  by  no  means  unfrequent  cause  of 
the  division  of  the  stomach  by  marked  constrictions  into  two 
or  more  chambers  ;  but  many  question  the  congenital  mode  of 
origin,  and  it  is  not  uncommon  to  hear  these  use  as  an 
argument  against  the  congenital  theory  the  statement  that 
there  is  no  clear  evidence  of  the  hourglass  condition  ever 
having  been  satisfactorily  demonstrated  in  a  fcetal  stomach. 
Moynihan  has  taken  up  a  strong  stand  on  this  matter, 
and  would  seem  to  hold  that  in  pathology  we  have  the  only 
explanation  of  a  gastric  constriction.  I  am  entirely  with  him 
in  denying  that  there  is  any  evidence  in  favour  of  the  view 
that  an  hourglass  stomach  has  ever  arisen  as  a  congenital 
defect,  and  I  hold  this  view  in  face  of  the  fact  that  I  have 
in  my  possession  two  foetal  stomachs  which  present  more  or 
less  distinct  constrictions.  But  in  both  of  these  cases  the  con- 
striction is  of  the  same  nature  as  that  present  in  the  type  of 
stomach  which  presents  a  saccular  cardiac  and  a  pyloric  tubular 
part,  and  therefore  I  look  upon  it  as  being  physiological  and 
normal.  Indeed,  there  is  reason  to  believe  that,  over  and  above 
the  evidence  afforded   by  the  physiological  or  "  Cannon  "  type 
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of  stomach,  temporary  contraction  of  a  limited  portion  of  the 
musculature  of  the  stomach  wall  may  produce  an  hourglass 
condition.  It  is  therefore  my  belief  that  the  hourglass  stomach 
may  be  regarded  as  being  (a)  permanent  or  pathological,  {b) 
temporary  or  physiological.  As  to  whether  the  latter  may  ever, 
under  special  conditions,  become  fixed  and  permanent,  I  am 
not  in  a  position  to  say,  although  I  am  strongly  of  opinion 
that  such  a  permanent  constriction  does  occasionally  occur. 


Meeting  III. —December  21st,  1904 
Dr  J.  0.  Affleck,  Vice-President,  in  the  Chair 
This  was  a  Clinical  Meeting,  held  in  the  Royal  Infirmary. 

I.  Demonstration 

Professor  Schafer  exhibited  A  NEW  METHOD  OF  PERFORM- 
ING ARTIFICIAL  RESPIRATION. 

The  subject  being  in  the  prone  position,  the  operator  kneels 
at  the  side,  and  placing  his  hands  over  the  lowest  ribs,  gradually 
throws  the  weight  of  his  body  upon  his  hands  and  then  gradu- 
ally removes  it,  swinging  his  body  forwards  and  backwards  in 
this  way  about  twelve  times  a  minute.  In  reply  to  a  question, 
Professor  Schafer  explained  that  the  advantages  of  the  prone 
over  the  supine  position  are  : — 

1.  The  tongue  tends  to  fall  forwards,  whereas  in  the  supine 
position  it  falls  backwards,  and  is  liable  to  block  the  pharynx. 

2.  Water  (in  cases  of  drowning)  and  mucus  are  readily 
discharged  from  the  mouth  and  air  passages. 

3.  The  danger  of  breaking  the  ribs  or  of  rupturing  the  liver 
— which  is  greatly  congested  in  asphyxia — is  reduced  to  a 
minimum,  whereas  both  these  accidents  are  liable  to  occur  with 
the  subject  in  the  supine  position. 

4.  The  method  is  more  efficient  because  pressure  applied 
in  the  supine  position  is  localised,  whereas  if  the  subject  is  in 
the  prone  position  the  pressure  is  transmitted  to  the  whole  of 
the  chest  and  abdomen.  There  is  therefore  a  greater  exchange 
-of  air  effected  for  the  same  amount  of  pressure. 

II.  Exhibition  of  Patients 
1.  Dr  W.  Allan  Jamieson  exhibited — 
(a)   Case  of  extensive  TERTIARY  SERPIGINOUS   ERUPTION, 
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showing  the  advantage  of  combining  local  with  constitutional 
treatment. 

F.  G.,  44,  Tranent,  miner.  Had  primary  lesion  at  age 
seventeen,  followed  by  eruption  and  other  symptoms  of  syphilis. 
Till  March  1 904,  twenty-seven  years  later,  had  no  reminders. 
Then  the  condition  for  which  he  was  admitted  into  my  Ward 
in  June  1904  appeared  and  spread  rapidly.  At  that  time 
there  were  large  areas  of  the  back,  inner  side  of  thighs  and 
nates,  involved,  and  smaller  patches  in  the  armpits.  There 
were  many  crescentic  broad  lines  of  a  superficial  serpiginous 
gummatous  eruption,  which  was  advancing  quickly.  He  was 
treated  for  two  months  with  iodide  of  potass  and  small  doses 
of  carbonate  of  ammonia  internally  and  locally,  after  cleansing 
the  parts  with  boric  starch  poultices,  with  a  calamine  lotion 
containing  some  boric  acid.  He  was  discharged  in  end  of 
July  much  improved.  The  disease  recurred,  and  he  was  taken 
in  again  at  his  urgent  request,  as  he  could  not  have  satisfactory 
treatment  at  home,  on  10th  September.  Since  then  all  the 
ulcerated  and  crusted  areas  have  been  thoroughly  scraped 
several  times,  and  dressed  with  a  vaseline  starch  paste,  to  which 
calomel  has  been  added  and  the  iodide  steadily  administered. 
He  is  now  well,  with  hardly  any  scar. 

(J?)  Case  of  LICHEN  PLANUS  exhibiting  peculiar  coloration. 

J.  M'L,  51,  cab-driver.  Was  a  soldier.  Had  gonorrhea  in 
1 88 1.  Soft  sore  followed  by  suppurating  bubo,  but  no  con- 
stitutional symptoms  whatever,  in  1882.  Had  dysentery  the 
same  year,  and  influenza  ten  years  later.  Was  seen  on  a  Wed- 
nesday as  an  out-patient  by  Dr  Norman  Walker,  and  admitted 
to  my  Ward  on  18th  December  1904.  The  present  erup- 
tion started  on  the  inner  side  of  the  left  knee,  about  five  months 
ago,  as  small  pink  spots  grouped  together  in  three  places. 
These  are  now  represented  by  smooth  brown  stains.  It  next 
spread  to  the  inner  aspect  of  the  thighs,  then  to  the  abdomen, 
chest,  flanks,  back,  and  flexor  side  of  arms.  It  was  very  itchy 
at  first,  but  cannot  be  said  to  be  so  now.  At  present  the  rash 
consists  of  flat  isolated  papules,  varying  from  a  pin  head  to  a 
large  pea  in  size.  On  close  inspection  the  larger  are  seen  to 
be  composed  of  an  aggregation  of  minute  papules  which  have 
run  together.  The  surface  is  wrinkled,  and  bears  a  few  fine 
firmly  adherent  scales.  The  colour  is  a  chocolate  brown. 
Though  at  first  a  possible  specific  element  was  suspected,  this 
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may  be  absolutely  excluded,  and  the  case  is  certainly  a  lichen 
planus  in  process  of  involution.  It  is  in  such  cases  that  if 
mercury  is  given  and  the  eruption  continues  to  fade,  then  from 
this  the  inference  is  drawn  that  it  is  syphilitic,  or  the  result 
goes  to  support  the  view  of  the  efficacy  of  mercury  in  lichen 
planus,  which  is  assuredly  not  invariable. 

2.  Dr  Norman  Walker  exhibited  two  cases  of  KELOID. 
One  of  them  had  considerably  improved  under  the  application 
of  X-rays,  the  disappearance  of  the  pain  which  he  felt  in  the 
growth  being  very  striking.  The  other  case  had  just  com- 
menced treatment.  Also  two  cases  of  LUPUS.  When  this 
treatment  was  first  introduced  it  was  often  asked,  Are  the 
results  permanent  ?  He  had  never  thought  there  was  much 
force  in  the  objection,  because  if  the  results  were  good  he 
thought  the  treatment  should  be  used  whether  they  were  per- 
manent or  not.  The  first  of  the  cases  commenced  treatment 
in  1 90 1.  The  lupus  was  very  extensive,  involving  almost  the 
whole  face.  For  eighteen  months  the  patient  had  had  no 
treatment,  and  the  result  was  quite  satisfactory.  The  other 
case  was  an  extensive  lupus  on  the  cheek,  which,  after  a  year 
of  treatment  and  six  months'  rest,  seemed  to  be  practically  cured. 

3.  Dr  Dawson  Tnr?ier  exhibited — 

{a)  A  patient,  aged  61,  suffering  from  TIC-DOLOUREUX  of 
one  month's  duration,  for  which  various  remedies,  including 
extraction  of  all  the  teeth,  had  been  tried  fruitlessly,  but  which 
had  been  at  once  markedly  benefited  by  the  cathode  breeze. 

{b)  A  case  of  commencing  epithelioma  of  the  lower  lip, 
duration  two  years,  treated  for  eight  hours  in  all  by  radium, 
three  tubes,  without  much  benefit,  but  afterwards  by  the 
X-rays,  which  caused  a  practical  disappearance  of  the  growth. 
Patient  aged  44.      No  glandular  enlargement. 

(V)  Two  cases  of  non-healing  ulcer,  cured  by  the  X-rays. 

(d)  A  case  of  traumatic  flat-foot,  benefited  by  the  sinu- 
soidal current  bath. 

4.  Mr  Hodsdou  exhibited  a  boy,  set.  3,  on  whom  he 
had  performed  primary  disarticulation  at  the  hip  joint  for 
compound  fracture  of  the  upper  third  of  the  femur,  and  a 
greenstick  fracture  of  the  middle  third  of  the  bone,  with  ex- 
tensive  laceration   of  the   soft  parts,   the  result  of  a  cable-car 
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accident.  The  patient  suffered  severely  from  shock  during  the 
operation,  but  speedily  improved  after  an  intravenous  injection 
of  adrenalin  and  normal  saline  solution. 

Mr  Hodsdon  mentioned,  when  showing  the  patient,  that  he 
had,  since  the  publication  of  Crile's  experiments  on  surgical 
shock,  treated  severe  cases  of  that  condition  solely  by  the 
intravenous  injection  of  adrenalin  and  normal  saline  solution 
with  most  satisfactory  results. 

5.  Mr  C.   Jl'.  Cathcart  exhibited — 

O)  Two  patients,  after  laminectomy  for  paraplegia. 

(1)  John  B.,  aet.  45,  labourer,  was  admitted  to  Ward  18  on 
March  13th,  1903,  suffering  from  paraplegia  from  the  waist 
downwards,  associated  with  much  pain  in  legs  and  feet. 

History. — Three  years  previously  he  had  been  attacked  by 
a  sharp,  stinging  pain  in  the  middle  line  of  the  back  in  the 
lumbar  region.  The  pain  was  constant,  but  worse  at  night. 
After  ten  weeks  of  this  pain  he  rested  for  six  weeks  under 
medical  advice,  and  received  much  benefit.  He  then  went 
back  to  work  for  three  months,  but  a  return  of  the  pain  com- 
pelled him  to  desist.  At  the  end  of  a  year  from  the  onset  he 
was  admitted  to  a  medical  ward  in  the  Royal  Infirmary  and 
remained  there  for  seven  months  (except  for  a  fortnight  when 
he  was  in  the  surgical  side  for  excision  of  a  tubercular  right 
testicle).  He  lost  the  power  of  his  legs  in  August  1902.  On 
leaving  the  hospital  in  September  1902,  his  condition  was 
worse  than  when  he  had  been  admitted.  From  September 
1902  to  March  1903  he  was  in  bed  at  home. 

Previous  health. — Satisfactory.      No  history  of  syphilis. 

Social  and  family  histories. — -Satisfactory. 

Condition  on  admission. — He  complained  of  hot  darting 
pains  in  back  and  legs,  with  tingling  in  his  feet.  These  pains 
troubled  him  very  much.  He  complained  also  of  stiffness  of 
his  lower  limbs,  and  frequent  involuntary  twitches  in  them. 

Voluntary  power  was  completely  abolished  in  both  lower 
limbs,  and  sensation  was  absent  from  about  the  level  of  the  iliac 
crests.  He  had  control  over  rectum  and  bladder,  and  the 
urine  was  normal. 

There  was  some  projection  of  the  lower  dorsal  spines,  but 
no  definite  spinal  curvature. 

After  consultation  with  Dr  James  the  diagnosis  arrived  at 
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was  pressure  on  the  cord  from  tuberculous  material  about  the 
level  of  the  tenth  dorsal  vertebra. 

Operation.  —  March  24th,  1903.  Removal  under  chloroform 
of  the  laminae  of  the  ninth,  tenth,  and  eleventh  dorsal  vertebrae. 
There  was  no  fat  in  the  spinal  canal,  and  the  dura  mater 
bulged  through  the  opening  in  the  bone.  Neither  pus  nor 
granulation  tissue  were  seen.  The  front  of  the  cord  was  not 
investigated,  but  the  condition  seemed  to  be  due  to  pressure  by- 
some  firm  material  on  the  front  of  the  cord.  The  cord  when 
first  exposed  was  motionless,  but  it  pulsated  distinctly  towards 
the  end  of  the  operation.  For  a  day  or  two  after  the  operation 
the  pains  in  the  legs  were  much  increased,  and  the  patient  was 
mentally  excited.  This  was  thought  to  be  possibly  due  to  the 
return  of  circulation  in  the  previously  compressed  part  of  the 
cord.  On  April  10th,  tactile  sensation  in  the  previously  anaes- 
thetic region  seemed  almost  normal.  He  could  draw  his  legs 
up  in  bed  and  move  his  feet. 

By  April  25  th,  motion  and  sensation  had  been  re-estab- 
lished, although  the  muscular  power  was  feeble  and  the  muscles 
still  much  wasted. 

June  20th  :  He  was  discharged  wearing  a  jacket — all  pain 
gone — to  have  limbs  massaged  at  home. 

November  1904.  Readmitted.  He  has  not  had  massage 
at  home,  and  has  mostly  lain  in  bed.  There  is  still  some  pain, 
but  very  much  less  than  it  was,  and  the  muscular  power  has 
improved.      He  can  now  stand  alone  for  a  few  seconds. 

By  the  use  of  massage  and  a  go-cart,  which  he  uses  daily, 
he  is  steadily  gaining  strength  in  his  lower  limbs. 

(2).  Thomas  W.,  aet.  35,  bricklayer,  transferred  from  the 
Medical  House  on  April  20th  for  complete  paraplegia  from 
the  neck  downwards. 

History. — In  September  1903,  he  began  to  feel  a  dull 
benumbing  pain  in  the  right  side  of  the  neck,  aggravated  by 
moving  the  neck.  There  was  a  diffuse  swelling  in  the  painful 
region,  but  its  nature  was  obscure.  In  March  1904  fluctua- 
tion was  detected,  and  a  deep-seated  abscess  was  opened  be- 
hind the  right  sterno-mastoid  muscle  and  several  ounces  of  pus 
were  evacuated.  A  few  weeks  later,  i.e.  about  the  end  of 
March,  he  began  to  suffer  from  sharp  pain  in  both  shoulders, 
followed  in  a  few  days  by  weakness  of  the  left  arm  and  right 
leg.      This  increased,  and  was  shortly  followed  by  loss  of  power 
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in  the  other  limbs.  In  a  fortnight  both  arms  and  legs  were 
completely  paralysed  as  well  as  the  bladder. 

Operation. — On  April  27th,  1904,  Mr  Cathcart  removed 
under  chloroform  the  right  half  of  the  spine  and  lamina  of  the 
sixth  cervical  vertebra.  The  bone  removed  was  carious  in 
part,  and  some  granulation  tissue  lay  between  the  bone  and 
dura  mater,  but  no  pus  was  present  beneath  the  bone.  The 
dura  mater  was  not  opened. 

Progress  was  slow  at  first,  but  in  about  ten  days  voluntary 
power  returned  and  steadily  increased. 

Eleven  weeks  after  the  operation  the  patient  was  discharged, 
able  to  walk  a  little. 

November  1904:  The  patient  is  now  working  regularly 
with  full  use  of  his  limbs.  There  is  still  a  small  sinus  where 
the  original  abscess  was  opened  leading  down  to  a  small  patch 
of  bare  bone,  apparently  on  a  transverse  process.  Otherwise 
the  patient  suffers  no  inconvenience. 

In  this  case  the  paraplegia  may  have  been  partly  due  to 
septic  inflammation  spreading  from  the  focus  under  the  bone, 
through  the  membranes,  to  the  spinal  cord.  There  did  not 
seem  sufficient  granulation  tissue  to  have  caused  the  symptoms 
by  direct  pressure  alone. 

(b)  Case  showing  the  advantage  of  incision  into  the  kidney 
in  septic  nephritis. 

John  M'K.,  a^t.  40,  bicycle-tyre  maker,  was  admitted  to 
Ward  18  on  November  10th,  1904,  suffering  from  pain  in  the 
small  of  his  back,  and  frequent  micturition. 

History. — A  week  before  admission,  while  working  in  a  hot 
but  draughty  room,  he  felt  so  dizzy  that  he  was  obliged  to  stop 
work  and  go  home.  Next  day,  although  he  had  pain  below 
the  left  ribs,  he  tried  to  start  work  again,  but  was  forced  to  stop 
on  account  of  a  return  of  the  giddiness.  The  pain  continued, 
and  spread  in  a  day  or  two  to  the  right  side  and  lower  part  of 
the  abdomen.  Micturition  became  very  frequent  about  every 
twenty  minutes,  day  and  night,  and  the  urine  looked  like  blood. 
Two  days  before  admission,  in  addition  to  his  pain  and  frequent 
micturition,  vomiting  began  and  caused  him  to  reject  all 
nourishment. 

When  admitted,  the  vomiting  was  less  urgent,  but  the  pain 
was  worse  in  his  back  and  in  the  point  of  the  penis  during 
micturition. 
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Previous  health  threw  no  light  on  his  condition.  There 
had  been  no  attacks  of  the  kind  before. 

In  his  work  he  was  much  exposed  to  alternate  heat  and 
cold. 

On  examination  no  swelling  or  tenderness  could  be  made 
out  in  the  region  of  the  kidney.  His  urine  contained  much 
pus  and  organisms  resembling  the  pneumo-coccus.  A  stricture 
in  his  urethra  was  dilated,  and  the  bladder  washed  out. 
Urotropin  (7  grs.  thrice  daily)  was  given  by  the  mouth. 

Under  this  treatment  the  irritability  of  his  bladder  im- 
proved, but  his  temperature  remained  high,  and  his  general 
appearance  grew  worse  every  day,  and  his  strength  failed. 

Considering  it  probable  that  pyelitis  was  now  the  chief 
source  of  the  septic  absorption,  Mr  Cathcart  decided  to  cut 
down  on  the  right  kidney,  as  he  had  complained  of  most  pain 
on  that  side  recently. 

Operation  under  chloroform  on  November  25th,  1904. 

The  kidney  was  found  swollen  and  congested  with  several 
areas  of  a  darker  colour,  one  of  which  had  a  white  spot  of  pus 
in  the  centre.  These  darker  areas  were  taken  to  be  commenc- 
ing abscesses.  The  lower  part  of  the  kidney  was  incised  into 
the  pelvis.      There  were  no  definite  indications  of  pyelitis. 

In  a  day  or  two  the  temperature  dropped  to  normal,  and 
he  has  since  made  satisfactory  progress. 

6.  Dr  M'Kenzie  Johnston  exhibited  a  patient  after  opera- 
tion for  extra-dural  abscess  following  mastoid  disease.  At  the 
operation  the  lateral  sinus  on  the  affected  side  was  found  to 
contain  some  organised  blood-clot,  which  had  apparently  been 
formed  one  to  three  weeks  previously,  at  a  time  when  the 
patient  had  been  able  to  go  about  without  her  symptoms 
attracting  special  attention. 

7.  Mr  F.  M.  Caird  exhibited — 

(a)  A  case  of  RUPTURE  OF  GASTRIC  ULCER  on  two  separ- 
ate occasions. — A  patient,  aged  21,  on  whom  he  had  operated 
for  rupture  gastric  ulcer  in  September  1903.  She  was  seen 
twenty-four  hours  after  perforation.  The  ulcer  was  situated  on 
the  anterior  aspect  of  the  lesser  curvature,  was  about  a  third  of 
an  inch  in  diameter,  and  there  was  slight  hourglass  contrac- 
tion  of  the  stomach   at  the  site.      A  good  recovery  followed. 
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Latterly  she  began  to  suffer  afresh  from  dyspeptic  symptoms,, 
and  on  2nd  November  1 904,  was  readmitted  with  a  second 
perforation  of  14  hours'  duration.  The  ulcer  measured  half  an 
inch,  was  close  to  the  old  site,  and  there  was  now  well-marked 
hourglass  contraction,  which  was  so  increased  on  closing  the 
perforation  that  it  was  thought  judicious  to  form  a  posterior 
isoperistaltic  gastro-jejunestomy  on  the  greater  (cardiac)  sac. 
The  extravasated  contents  and  intraperitoneal  effusion  was 
found  to  be  alkaline  even  in  the  neighbourhood  of  the  ulcer,, 
but  the  secretion  at  the  very  margin  was  strongly  acid.  The 
patient  now  enjoys  excellent  health. 

(b)  Excision  of  Rectum  mid  Anus  for  Carcinoma  by  combined 
Abdominal  and  Perineal  Route. — A  man,  aged  58,  with  a 
history  of  four  years'  diarrhoea  and  rectal  irritation,  and 
detection  of  rectal  carcinoma  four  months  before  operation. 
Under  chloroform  a  large  mass  apparently  adherent  to  the 
prostate  and  bladder  blocked  the  rectum.  The  intraperi- 
toneal relations  were  established  on  making  the  usual  mesial 
incision,  and  in  the  Trendelenburg  position  division  of  the 
peritoneum  enabled  the  growth  to  be  readily  detached  from 
the  prostate,  etc.  The  pelvic  colon  was  then  cut  across  above 
the  tumour  ;  its  two  ends  were  closed  by  suture,  and  the 
mesentery  of  the  lower  portion  freely  divided.  The  patient 
was  now  placed  in  the  Lithotomy  position,  the  anus  was 
stitched  up,  and  the  entire  rectum,  anus,  and  freed  gut  was 
detached  and  delivered  by  the  perineal  route. 

An  attempt  was  now  made  to  pull  down  the  upper  closed 
extremity  of  the  pelvic  colon  within  the  grasp  of  the  sphincters 
which  had  been  saved,  in  order  to  give  the  patient  a  fairly 
normal  acting  anus,  but  this  was  found  to  be  impossible.  The 
perineal  wound  was  therefore  drained  and  closed.  The  patient 
was  next  laid  horizontal,  the  peritoneum  was  stitched  over  the 
pelvic  floor,  and  the  lower  closed  end  of  the  divided  colon  was 
pulled  out  below  the  level  of  the  umbilicus  to  form  an  artificial 
anus.  The  patient  has  gained  1  5  lb.  in  weight,  and  continues 
to  improve. 

(c)  Contracture  (  Volkmanns  Ischcemic)  of  Muscles  after 
Injury  to  Elbow. — Two  boys,  aged  6  and  14,  who  had  sustained 
fractures  implicating  the  lower  end  of  the  humerus,  suffered 
from  such  contraction  of  the  muscles  thereafter  that  the  hands 
were  useless  and  claw-like. 
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In  the  younger  lad  the  condition  was  first  seen  on  removal 
of  the  splints,  and  continued  to  get  worse  during  the  two  years 
following  the  accident.  The  dorsal  and  digital  extensors  and 
flexors  were  implicated.  In  the  elder  boy,  who  had  been 
treated  without  splints,  only  the  extensor  group  was  involved. 
In  each  case  the  tendons  were  exposed  and  lengthened  by 
section  at  the  wrist,  with  the  result  of  restoration  of  function. 

8.  Mr  Alexis  Thomson  exhibited  a  patient — a  man  aged 
43 — suffering  from  chronic  gout,  with  multiple  chalky  deposits. 
The  patient  was  a  tailor,  and  had  occasionally  indulged  in  port 
when  a  younger  man  ;  of  recent  years  he  had  taken  whisk)-  in 
moderation.  He  had  never  suffered  from  indigestion,  and  had 
always  been  sparing  in  the  use  of  butcher  meat.  He  had 
suffered  from  attacks  of  gout  during  the  last  sixteen  years. 
The  parts  chiefly  affected  were  the  adventitious  bursae  over 
the  external  malleoli,  the  bursae  over  the  olecranon  on  either 
side,  the  bursae-patillas,  the  extensor  tendons  of  the  fingers,  and 
the  subcutaneous  tissue  along  the  outer  border  of  the  sole  of 
the  foot.  Mr  Thomson  had  excised  the  chalky  masses  from 
the  tailor's  bursa;  and  from  the  olecranon,  with  great  relief  to 
the  patient. 

III.  Exhibition  of  Specimens 

1 .  Mr  J.  M.  Cotterill  exhibited — 

(a)  Case  of  congenital  stenosis  of  ureter  causing  hydro- 
nephrosis. Patient  aged  3.  Large  tumour,  the  size  of  a  child's 
head  ;   kidney  removed.      Recovery. 

(b)  Hydronephrosis.  Patient,  male,  aged  40.  Removal 
of  diseased  kidney.      Recovery. 

(c)  Loose  body  removed  from  the  knee-joint  of  a  male 
patient  aged  2  1 .      Recover}-. 

(d)  Ileocaecal  intussusception  removed  from  a  patient  aged 
22.      Enterorrhaphy.      Recovery. 

(e)  Tumour  (lymphadenoma  ?)  removed,  together  with  8£ 
feet  of  small  intestine,  from  a  male  aged  24.  Patient  doing 
very  well  on  ninth  da)-  after  operation. 

2.  Mr  F.  M.  Caird  exhibited — 

(a)   Rectum  and  anus  removed  from  Case  1. 
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(6)  Tuberculous  kidney  removed  from  a  patient  aged  60, 
in  whom  the  diagnosis  had  been  made  certain  by  means  of 
Luys'  urine  separator.  Drawings  illustrating  the  characters  and 
quantity  of  the  urine  from  each  kidney,  as  displayed  by  the 
specimens  obtained  after  use  of  the  instrument,  were  also 
shown. 

(c)  Preparation  from  a  case  in  which  a  circulus  vitiosus, 
due  to  plastic  adhesions  after  the  operation  of  gastrojejunos- 
tomy, was  successfully  treated  by  lateral  anastomosis  between 
the  intestinal  loops. 


Meeting  IV.— January  18th,  1905 

Professor  John  Chiexe,  C.B.,  President,  in  the  Chair 

I.  Election  of  Members 

W.  Vernon  Shaw,  M.D.  Oxon.,  95  Shandwick  Place,  was 
elected  an  Ordinary  Member  of  the  Society. 

II.  Exhibition  of  Patients 

1.   Dr  IV.  A I 'Ian  Jamieson  exhibited — 

(a)  A  case  of  PSORIASIS,  illustrating  the  effect  of  oxydised 
pyrogallic  acid  in  treatment. — Andrew  H.,  31,  Edinburgh.  The 
psoriasis  in  his  case  exhibited  the  gyrate  type  of  disease.  There 
were  numerous  bands  about  half  an  inch  in  breadth,  forming 
rings  and  crescents  and  irregular  figures,  thickly  covered  with 
scales,  when  he  was  admitted  to  Ward  37  on  7th  November 
1904.  He  was  treated  for  a  fortnight  with  an  ointment  of 
chrysarobin,  half  a  drachm  ;  salicylic  acid,  ten  grains  ;  ichthyol, 
fifteen  minims,  and  vaseline  an  ounce.  This  caused  the 
characteristic  erythema,  and  occasioned  considerable  improve- 
ment. But  the  outer  margins  of  all  the  areas  were  still  raised 
and  red,  though  fairly  free  from  scales.  He  was  then  ordered 
an  ointment  of  oxydised  pyrogallic  acid  half  a  drachm,  in  place 
of  chrysarobin,  the  other  ingredients  remaining  the  same.  He 
rubbed  this  diligently  in,  especially  to  the  margins,  twice  a  day, 
having  previously  had  a  warm  bath,  in  which  he  washed  with  a 
fluid  superfatted  potash  soap.  The  skin  became  stained  a  very 
dark  brown,  assumed  a  silky  smoothness,  in  contrast  to  the 
desquamation  which  follows  the  use  of  chrysarobin,  and  he  was 
discharged  well  on  January  7th,  1905. 
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{b)  LUPUS,  treated  by  the  X-rays,  after  a  prolonged  period 
of  rest. 

Jessie  A.,  15,  Edinburgh.  The  disease  commenced  in 
1899  on  the  right  cheek.  There  were  several  patches,  and 
these  were  treated  in  various  ways,  with  no  improvement.  She 
has  been  treated  partly  with  the  Marshall  &  Wood's  lamp,  and 
partly,  and  more  particularly,  with  the  X-rays,  between  Sep- 
tember 1902  and  February  1904.  A  few  remaining  isolated 
nodules  were  touched  with  fused  chromic  acid.  Nothing  has 
been  done  since  September  1904,  and  the  disease  seems  cured. 

III.  Demonstration 

Dr  Chalmers  Watson  gave  a  microscopic  demonstration 
of  the  effects  of  a  raw  meat  and  water  diet  on  the  thyroid 
gland  of  animals.  In  poultry  the  long-continued  use  of 
this  diet  induced  a  pure  hypertrophy  of  the  gland  (simple 
goitre)  ;  in  rats  definite  changes  were  also  induced,  but  of 
a  different  nature,  the  appearances  in  many  cases  resembling 
those  seen  in  the  gland  in  exophthalmic  goitre  in  man  (see 
Lancet,  Feb.    11,    1905). 

IV.  Original  Communications 

1.  CONSIDERATIONS  RELATING  TO  THE  IM- 
PROVEMENT OF  THE  MILK  SUPPLY,  WITH 
SPECIAL  REFERENCE  TO  THE  CITY  OF 
EDINBURGH 

By  W.  G.  Aitchison  Robertson,  M.D.,  D.Sc.,F.R.C.P.Ed.,  F.R.S.E.,  etc., 
Lecturer  on  Public  Health  and  Sanitary  Science,  School  of  Medi- 
cine of  the  Royal  Colleges,  Edinburgh 

It  may  be  said,  and  perhaps  with  truth,  that  this  communica- 
tion would  have  been  better  suited  for  a  Public  Health  Con- 
gress, where  it  might  have  been  discussed  by  Medical  Officers 
of  Health,  whose  duties  lead  them  to  a  closer  study  of  such 
questions. 

While  entirely  agreeing  with  this,  I  may  say  that  the 
problem  as  to  the  control  of  our  milk  supply  has  been  debated 
in  every  recent  Health  Congress,  and  indeed  it  has  an  Inter- 
national   Congress   to   itself.       I   think   that  the  time  has  now 
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arrived  when  this  question  should  be  referred  to  general 
medical  practitioners,  as  each  one  of  these  is  in  reality  an 
Officer  of  Health.  Through  them  the  public  would  become 
educated  to  a  fuller  appreciation  of  the  necessities  for  a  more 
stringent  regulation  of  our  milk  supply. 

Interest  in  this  subject  is  not  new  to  me.  Fully  fifteen 
years  ago  I  turned  my  attention  to  the  condition  of  our  milk- 
shops  and  cowsheds.  This  was  many  years  before  the  sub- 
ject was  taken  up  by  sanitarians  generally,  and  I  gladly 
welcome  the  amount  of  attention  which  has  been  given  to  it 
during  the  past  few  years. 

The  relation  of  the  milk  supply  to  infant  hygiene  is  close 
and  intimate.  When  we  remember  that  fully  three-fourths  of 
the  infant  population  of  towns  depend  entirely  on  an  artificial 
milk  supply,  we  can  understand  how  far-reaching  the  evil 
effects  may  be  if  this  supply  be  inadequate  or  improper. 

The  selection  of  a  proper  dietary  is  of  the  greatest  impor- 
tance to  the  population  as  a  whole,  but  during  infancy  and 
early  childhood  this  importance  immeasurably  exceeds  that 
necessary  at  any  other  age  period.  Growth  and  development 
are  intensely  active  during  early  life,  and  an  improper  diet 
then  given  may  either  inhibit  or  so  alter  those  processes  as  to 
lead  to  a  more  or  less  permanent  alteration.  The  ordinary 
diseases  of  infancy  and  childhood  also  exert  a  far  more  active 
and  injurious  influence  on  improperly  fed  individuals. 

Without  discussing  the  pathogenesis  of  infantile  disease, 
one  may  yet  reason  why  so  many  infants  and  young  children 
suffer  from  intestinal  tuberculosis.  It  is  obvious  that  the 
tubercle  bacillus  cannot  gain  entrance  to  the  system  through 
the  intestinal  mucous  membrane  unless  the  latter  be  diseased. 
It  is  more  probable  that  these  organisms  penetrate  a  debilitated 
and  feebly  resisting  epithelial  lining  to  the  intestinal  tract,  and 
that  this  loss  of  the  normal  resisting  power  is  due  in  very  many 
cases  to  the  ingestion  of  milk  which  is  commencing  to  putrefy. 
Diarrhoea  is  readily  produced  in  children  by  partaking  of  food 
which  is  beginning  to  "  turn,"  and  milk  is,  of  all  organic  fluids, 
most  prone  to  undergo  putrefaction.  Of  the  many  organisms 
present  in  milk,  the  most  common  are  those  which  induce  the 
lactic  acid  fermentation.  This  property  belongs  to  a  large 
number  of  micro-organisms,  which  are  sometimes  termed 
"  dairy  bacteria,"  and  the  first  easily  recognised   sign   of  putre- 
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faction  in  milk  is  its  "  souring,"  due  to  the  presence  of  lactic 
acid.  The  sourer  the  milk,  the  greater  is  the  degree  of 
putrefaction. 

The  normal  reaction  of  freshly  drawn  milk  from  pasture- 
fed  cows  is  either  alkaline  or  amphoteric,  whereas  that  from 
stall-fed  cattle  is  often  slightly  acid.  This  acidity  is  caused  by 
the  lactic  acid  bacillus,  either  in  the  milk  duct  of  the  cow's 
udder,  in  the  pails,  or  in  the  air  of  the  cowshed.  In  any  case, 
however,  the  lactic  acid  fermentation  commences  very  soon 
after  the  milk  has  been  drawn,  and  progresses  either  slowly  or 
rapidly,  according  to  the  manner  of  treating  the  milk  and  the 
atmospheric  or  weather  conditions. 

The  amount  of  lactic  acid  present  in  a  specimen  of  milk 
may  be  taken  as  a  very  fair  standard  of  the  degree  of  putre- 
faction present.  The  higher  the  degree  of  acidity,  the  more 
advanced  must  have  been  the  lactic  acid  and  other  fermenta- 
tions, and  by  consequence  the  greater  the  number  of  organisms 
present  in  the  milk  (bacillus  coli  communis,  proteus  vulgaris, 
cocci,  etc.). 

As  this  early  acidity  of  milk  is  due  almost  entirely  to 
lactic  acid  present,  and  as  this  acidity  is  easily  estimated,  I 
employ  it  as  a  standard  to  determine  the  freshness  or  staleness 
of  ordinary  milk. 

It  may  be  asked,  What  is  the  condition  of  the  milk  as 
ordinarily  bought  in  milk  shops  in  Edinburgh?  Is  it  fresh 
and  suitable  for  an  infant's  food  or  not  ?  I  took  the  trouble 
to  determine  this  in  the  case  of  3  1  milk  shops  in  this  city.  In 
all  of  them  the  milk  was  sold  as  fresh  new  milk,  and  the 
amount  of  lactic  acid  varied  as  follows  : — 

In  one  instance  the  acidity  corresponded  to  o.  1 12  per  cent, 
of  lactic  acid. 

In  four  it  varied  from  o.  1  16  to  0.135  per  cent. 
In  nine        ,,  „        0.153  to  0.18  „ 

In  nine        „  „        0.181  to  0.2  „ 

In  seven      „  „        0.2       to  0.25  „ 

In  one  the  acidity  was  above  0.3  per  cent. 

These  samples  were  taken  in  the  height  of  summer  with  a 
mean  temperature  of  the  outside  air  varying  from  57°  to  740 
(Fahr.),  and  generally  from  shops  in  the  poorer  districts  of  the 
city.      In  54.8  per  cent,  of  the  dairies  so  examined  the  acidity 
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of  reputedly  fresh  milk  was  above  0.18 1  per  cent,  and  this  is 
not  a  satisfactory  condition  of  affairs.  When  lactic  acid  is 
present  to  0.2  per  cent.,  the  milk  has  an  undoubtedly  sour 
taste  ;  and  when  it  has  reached  0.25  per  cent.,  the  sourness  is 
marked  and  such  milk  is  unfit  for  consumption  by  anyone,  not 
to  speak  of  it  as  a  food  for  infants. 

In  other  words,  in  more  than  half  of  the  shops  in  which 
milk  was  sold  as  fresh,  it  had  reached  a  stage  of  putrefaction 
such  as  to  preclude  its  use  as  a  food  for  infants  and  young- 
children.  As  will  be  readily  understood,  the  increase  in  the 
acidity  of  milk  is  in  close  relation  to  the  increase  of  the 
bacteria. 

Now,  if  lactic  acid  be  given  even  in  minute  amounts  to 
infants  it  produces  gastric  irritation,  flatulence,  pain,  looseness 
of  the  bowels  and  diarrhoea.  If  infants  be  fed  on  an  organic 
liquid  more  or  less  rich  in  this  acid,  and  containing  at  the 
same  time,  it  may  be,  myriads  of  other  pathogenic  and  fermenta- 
tive organisms  (B  coli  communis,  and  cocci),  the  intestinal 
mucous  membrane  undergoes  severe  irritation  with  resultant 
diarrhoea,  and  only  too  often  a  fatal  termination.  I  do  not 
refer  to  the  disease  so  fatal  to  infants  and  which  also  affects 
adults,  viz.,  epidemic  summer  diarrhoea,  which  I  believe  to  be 
caused  by  a  special  organism  (probably  one  of  the  colon  group), 
and  which  results  generally  from  "  infection  of  the  milk  due  to 
pollution  with  excreta  of  a  specially  virulent  kind  "  (Delepine, 
British  Medical  Journal,  21st  Feb.  1903).  In  such  a  case 
the  degree  of  acidity,  coagulation  of  the  milk  or  smell  is  of  no 
importance. 

The  experiments  of  Arloing,  Ravenel,  Bollinger,  Hamilton, 
as  well  as  the  conclusions  arrived  at  by  the  members  of  our 
own  Royal  Commission  on  Tuberculosis  (Interim  Report  issued 
1st  June  1904),  all  prove  the  intercommunicability  of  human 
and  bovine  tuberculosis.  If  tubercle  bacilli  of  bovine  origin  be 
introduced  into  an  intestine  with  a  mucous  membrane  debili- 
tated by  the  ingestion  of  such  acid  milk  as  I  have  described, 
the  conditions  are  present  for  the  easy  passage  of  such 
organisms  into  and  through  the  mucosa,  with  the  result  that 
abdominal  tuberculosis  develops. 

This  seems  to  me  to  be  a  fair  and  reasonable  explanation 
to  account  for  the  great  frequency  of  intestinal  tuberculosis  in 
children  —  the    presence   of  a    highly    irritating    acid    in    the 
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food,  which  so  lowers  the  vitality  of  the  intestinal  mucosa  as  to 
allow  of  the  penetration  of  tubercle  bacilli  also  introduced  in 
the  food. 

It  may  be  argued  that  all  milk  does  not  contain  tubercle 
bacilli,  and  that  with  care  no  such  organisms  should  be  found 
in  any  milk.  But  this  is  just  the  whole  question — the  want  of 
care  in  the  conduct  of  the  milk  supply.  The  presence  of  one 
cow  yielding  tuberculous  milk  will  infect  the  whole  milk  of 
that  cowshed.  The  percentage  of  samples  of  milk  which 
contain  tubercle  bacilli  varies  very  greatly  from  time  to  time, 
as  can  be  easily  understood,  but  the  percentage  so  infected  is 
almost  always  considerable. 

In  Manchester,  Professor  Delepine  found  that  ^.J  per  cent, 
of  the  samples  of  city  milk  contained  tubercle  bacilli  ;  in 
London  the  figure  has  been  22  per  cent.  ;  in  Liverpool  28  per 
cent.;  in  Paris  from  33  to  40  per  cent.;  and  in  Cambridge 
Professor  Kanthack  once  found  that  56.2  of  the  samples  of 
milk  yielded  these  organisms.  The  milk  from  country  dairies 
shows  as  a  rule  a  far  higher  percentage  of  these  organisms  due 
to  an  even  greater  carelessness  and  greater  dirtiness  of  the 
cowsheds  than  is  found  in  town  cowsheds.  In  Berlin,  on  the 
contrary,  where  inspection  of  dairies  and  farms  is  carried  out 
thoroughly,  only  about  7.5  per  cent,  of  the  samples  of  milk 
contain  tubercle  bacilli. 

It  is  clear,  therefore,  that  tubercle  bacilli  are  very  frequently 
present  in  ordinary  milk.  If,  now,  during  some  period  in  which 
such  tuberculous  milk  is  being  given  to  an  infant  as  its  food, 
the  resisting  power  of  its  intestinal  mucous  membrane  be 
weakened  through  the  ingestion  of  milk  containing  lactic  acid, 
it  may  be  readily  granted  that  the  graver  disease  may  be 
produced. 

As  is  well  known,  the  mortality  amongst  children  under 
two  years  of  age  follows  closely  variations  in  the  mean 
temperature.  In  the  city  of  Edinburgh  these  relations  were  as 
follows  during  the  years  189 1-4. 

1891.         1892.         1893.        1894. 
Deaths  from  Diarrhoea  in 

children  under  2  years.        48  47  82  38 

Mean     temperature     from 
June      to       September 

inclusive      .  .  .      56.6         54.8         57.9         55.7 

E 
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This  great  mortality  indicates  that  an  immense  number  of 
infants  must  suffer  from  this  disease.  The  debility  resulting 
must  consequently  be  widespread,  and  must  predispose  to 
invasion  by  other  diseases. 

We  are  all  agreed  that  breast-fed  babies  are  much  healthier 
than  those  brought  up  on  cows'  milk  or  on  the  many  substi- 
tutes which  flood  the  market.  It  has  been  abundantly  proved 
that  the  children  of  Jewish  parents  enjoy  much  better  health 
during  their  first  year  of  life  than  do  the  children  of  the  people 
amongst  whom  they  live,  and  this  is  due  to  the  fact  that 
Jewish  children  are  almost  entirely  breast-fed.  I  do  not  think 
that  medical  men  take  advantage  of  the  opportunities  which 
present  themselves  of  inculcating  on  the  public  the  immense 
advantages  not  only  to  the  infant,  but  to  the  race,  which  accrue 
from  maternal  feeding.  If  medical  men  do  preach  this  doctrine, 
it  seems  to  fall,  as  does  much  spiritual  advice,  on  unheeding 
ears,  for  each  year  sees  a  larger  proportion  of  infants  brought 
up  on  the  bottle. 

Let  us  now  consider  why  tuberculous  diseases  are  so 
common  in  dairy  cows.  Looking  first  at  the  conditions  under 
which  milk  cows  are  kept  and  fed,  and  more  especially  as  they 
relate  to  the  cowsheds  in  and  near  the  city  of  Edinburgh,  are 
these  what  a  medical  man  would  consider  satisfactory  ?  1  am 
sorry  that  I  cannot  answer  this  in  the  affirmative.  My  opinion 
is  that  the  sanitary  requirements  of  our  local  cowsheds  and 
byres  are  not  satisfactory.  The  conditions  presently  found 
may  satisfy  the  legal  requirements  of  the  Dairies,  Cowsheds, 
and  Milk-shops  Order  of  1885,  or  the  Public  Health  (Scotland) 
Act  of  1897  (Sections  60  and  61),  and  thus  the  buildings  may 
escape  the  strictures  of  the  Medical  Officer  of  Health  or  of  the 
Sanitary  Inspector.  I  am  certain,  however,  of  no  contradiction, 
when  I  say  that  there  is  no  other  article  of  food  of  which  I  am 
aware  which  is  made  and  gathered  under  such  insanitary  and 
even  filthy  conditions  as  is  milk.  Besides  this,  it  is  almost  our 
only  article  of  food  which  is  partaken  of  in  its  natural  con- 
dition. Most  of  the  other  articles  of  diet  require  cooking  to 
fit  them  for  dietetic  purposes,  and  thus  their  sterilisation  is 
assured,  or  else  they  are  capable  of  being  washed  or  otherwise 
cleaned.  It  is  not  so,  however,  with  milk.  We  either  partake 
of  it  as  it  is,  or  still  more  culpably  give  it  as  the  sole  sustenance 
of  our  infants. 
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Through  the  kindness  of  the  Public  Health  officials,  I 
have  had  the  opportunity  of  visiting  many  of  the  cowsheds 
and  byres  in  this  city  and  neighbourhood.  In  passing,  I  may 
say  that  the  visits  of  anyone  not  in  authority  are  resented  by 
most  of  the  dairymen.  So  much  is  this  the  case,  that  little 
information  can  be  gained  by  any  private  individual  regarding 
the  mode  in  which  the  businesses  are  conducted.  This  of 
itself  is  apt  to  create  an  unfavourable  impression,  as  when  any 
ordinary  business  is  carried  on  as  it  should  be,  visitors  ought 
to  be  welcomed. 

The  condition  and  surroundings  of  many  of  these  byres 
has  astonished  me.  Surely  it  is  a  disgrace  to  Sanitary  Science 
that  cowsheds  should  still  exist  in  the  centre  of  towns.  There 
are  many  of  these  still  in  Edinburgh,  and  these  are  often 
situated  in  densely  populated  localities.  At  present  there  are 
115  such  city  cowsheds,  licensed  to  contain  3417  cows.  On 
1st  December  1903  the  number  of  cows  in  the  city  amounted 
to  3072.  In  many  cases  byres  containing  from  20  to  40 
cows  are  situated  behind  lofty  tenements,  and  approached  by 
narrow  lanes  or  alleys.  In  fact  they  are  hidden  away  in  most 
cases,  so  that  they  have  to  be  sought  for.  The  number  of 
•cows  kept  by  one  dairyman  in  one  locality  may  reach  as  high 
as  47.  Of  necessity  the  animals  are  never  allowed  out  from 
such  city  sheds.  From  the  time  when  they  are  bought  as 
milk-giving  cows  until  they  are  sold  again,  they  are  kept 
closely  confined.  Not  only  is  this  the  case  in  towns,  but  the 
■same  holds  in  suburban  districts.  I  know  of  byres  on  the 
outskirts  of  the  city  containing  large  numbers  of  cows,  not  one 
of  which  is  ever  outside  the  sheds.  The  requirements  of  the 
city  of  Edinburgh  in  respect  to  milk  are  by  no  means  supplied 
by  the  city  byres,  and  altogether  in  Edinburgh,  Leith,  and  in 
the  surrounding  districts,  there  are  about  25,000  cows  which 
supply  milk  for  the  wants  of  the  populace. 

It  is  generally  understood  that  each  cow  gives  milk  for 
from  nine  to  fifteen  months.  It  is,  however,  a  by  no  means 
infrequent  occurrence  for  cows  to  be  confined  for  much  longer 
periods,  as  in  one  extreme  instance  which  came  under  my  obser- 
vation, for  six  years.  Practically  each  cow  is  kept  as  long  as 
she  is  giving  a  quantity  of  milk  which  pays.  It  may  well  be 
believed  that  the  longer  a  cow  is  kept  in  confinement,  the 
poorer    will    her    milk    become.       One    may    not    infrequently 
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notice  a  cow  being  driven  along  the  streets  and  walking  pain- 
fully and  with  difficulty.  This  laborious  progression  is  caused 
by  the  undue  length  and  softness  oi'  the  hoofs.  During"  the 
long  period  of  the  animal's  inactivity  in  the  cowshed,  the  hoofs 
grow  so  long  as  to  make  even  a  short  walk  to  the  sale-room 
or  to  the  slaughter-house  a  matter  of  painful  effort  to  the  cow. 
It  is  a  common  practice  to  cut  the  hoofs  to  enable  the  animal 
to  stand  properly  in  the  cowshed. 

Were  cowsheds  used  only  to  house  the  animals  during  the 
night,  perhaps  no  great  fault  could  be  found.  When,  however, 
it  is  remembered  that  cows  are  kept  in  byres  night  and  day 
not  only  for  months,  but  for  years  on  end,  can  it  for  a  moment 
be  believed  that  they  are  in  a  fit  state  of  health  to  yield  a 
perfectly  normal  milk. 

In  their  native  condition,  oxen  are  gregarious,  and  live 
entirely  in  the  open  air,  seeking  little  or  no  shelter  of  any  kind. 
We  entirely  subvert  this  normal,  and  therefore  healthy,  con- 
dition of  affairs  by  confining  cows  for  long  periods  in  sheds. 

Not  only  are  they  shut  up  for  months  or  years,  but,  in  my 
opinion,  they  are  also  grossly  overcrowded.  The  cubic  space  of 
air  which  might  suffice  for  each  animal  if  confined  only  for  a  kw 
hours,  becomes  utterly  inadequate  for  long  periods  of  confine- 
ment. It  may  be  answered  that  the  cubic  space  for  each  cow 
is  sufficient,  seeing  that  it  comes  up  to  the  requirements  of  the 
bye-laws.  Perhaps  it  does  come  up  to  the  legal  requirement, 
yet  assuredly  there  is  a  great  practical  difference  between  the 
actual  and  the  available  air  space.  Every  cubic  foot  of  space 
must  evidently  be  calculated  as  air  space  in  cowsheds  in  order 
to  license  them  for  the  number  of  cows,  and  yet  much  of  this 
cubic  space  is  valueless  for  such  a  purpose.  For  example,  the 
triangular  roof  space  is  always  calculated  as  part  of  the  cubic 
space,  yet  it  is  of  no  value,  in  so  far  as  it  furnishes  no  air  for 
the  respiration  of  the  animals.  In  several  byres,  in  order  to 
obtain  this  cubic  space,  part  of  the  flooring  of  the  loft  above 
the  stalls  has  been  cut  away,  so  that  the  air  space  in  this  loft 
might  be  calculated  as  part  of  the  cubic  space  allotted  to  each 
animal.  That  such  air  space  is  not  available  for  the  respiration 
of  the  cows  is  easily  ascertained,  and  still  further,  it  may  even 
act  as  a  storehouse  of  foul  air. 

The  cubic  space  recommended  by  the  Local  Government 
Board  for  each  cow  is  800  cubic  feet.    By  the  Rules  and  Regu- 
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lations  for  Cattlesheds,  Cowhouses  and  Byres  of  1866,  the 
municipality  of  this  city  enacted  that  in  new  cowsheds  800 
cubic  feet  of  air  space  must  be  given  for  each  cow,  while  in 
cowsheds  already  existing  the  space  might  be  600  cubic  feet. 
It  is  a  remarkable  fact  that  but  few  of  the  city  cowsheds 
presently  in  use  boast  of  a  larger  figure  than  600  cubic  feet, 
proving  that  a  structure  so  easily  erected  has  a  lengthened 
existence  when  employed  as  a  cowshed.  While  this  is  the  law 
in  Edinburgh,  I  have  examined  many  cowsheds  in  the  city 
where  the  available  air  space  for  each  cow  varied  from  370  to 
440  cubic  feet.  Now,  a  pauper  in  a  common  lodging-house  in 
this  city  must  get  400  cubic  feet,  while  each  prisoner  in  his 
cell  has  800  cubic  feet.  Surely,  therefore,  the  anomaly  is  great 
when  a  cow,  which  in  weight  is  equal  to  six  or  eight  average- 
sized  men,  gets  only  in  reality  about  that  given  to  the  occupant 
of  the  casual  ward,  and  a  great  deal  less  than  is  given  to  the 
convict.  Besides  this,  there  is  no  question  but  that  the  legal 
air  space  allowed  to  each  cow  is  far  below  what  it  should  be, 
and.  as  I  have  shown,  in  most  cases  the  available  air  space  falls 
far  below  even  that  recommended  by  law.  In  my  opinion,  the 
cubic  space  allowed  to  each  animal  should  certainly  be  not  less 
than  1000  cubic  feet,  and  this  should  be  distributed  over  a  far 
wider  floor  space  than  is  usual.  In  Edinburgh  a  stall  for  a 
single  cow  must  be  4  feet  wide  and  8  feet  long.  In  most 
sheds,  however,  each  stall  is  made  to  accommodate  two  cows, 
and  must  then  be  7  feet  in  width.  This  gives  a  space  3^  by 
8  feet  to  each  cow,  or  28  superficial  feet,  which  allows  just 
sufficient  room  for  the  two  animals  to  lie  down  with  the  legs 
drawn  up.  In  either  case  the  amount  of  floor  space  is  utterly 
inadequate  for  the  needs  of  animals  tied  up  for  prolonged 
periods.  The  unfortunate  cow  is  in  very  much  the  same  con- 
dition as  the  political  prisoner  in  China  or  Tibet,  chained  up  to 
a  wall,  and  with  hardly  any  possibility  of  movement.  The 
passage  which  runs  along  the  cowshed  is  often  very  narrow, 
being  in  many  cases  not  more  than  3  feet  wide.  The  length 
of  the  stall,  8  feet,  is  so  arranged  that  the  urine  and  faeces  of 
the  animals  is  supposed  to  fall  into  an  open  drain  which  runs 
along  the  length  of  the  shed.  That  this  does  not  always 
happen  is  evident  from  the  condition  of  the  animals' 
hides. 

After  all,  however,  the  amount  of  cubic  space  per  cow  is 
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not  to  be  compared  in  importance  to  the  amount  of  fresh  air 
which  ought  to  be  supplied  to  each  animal,  and  this  is  a  point 
which,  so  far  as  my  observations  have  gone,  seems  to  have  had 

but  little  attention  paid  to  it.  In  our  Edinburgh  Municipal. 
Act  it  is  stated  that  "  every  cowkeeper  or  dairyman  shall  at  all 
times  provide  proper  light  and  ventilation  for  his  premises,  to 
the  satisfaction  of  the  sanitary  inspector  or  any  other  person  or 
persons  authorised  by  the  Local  .Authority."  This  allows  of  a 
very  free  interpretation,  and  so  I  have  found  it  in  this  city. 
The  amount  of  cubic  space  given  to  each  animal  has  to  be 
taken  in  relation  to  the  ventilation.  The  smaller  the  cubic 
space  given  to  the  cows,  the  more  rapid  must  be  the  current  of 
air  made  to  pass  through  the  byre,  in  order  to  keep  the  air 
fresh.  There  is  therefore  greater  difficulty  in  ventilating  such 
small  cowsheds  without  draught,  or  without  unduly  reducing 
the  temperature.  In  order  to  keep  the  air  of  a  room  occupied 
by  human  beings  fresh,  the  amount  of  air  which  each  spoils  or 
renders  irrespirable  per  hour  requires  to  be  diluted  about  600 
times  ;  or  in  other  words,  each  person  requires  as  nearly  as 
possible  3000  cubic  feet  of  fresh  air  per  hour.  As  each  cow 
vitiates  about  14  feet  of  air  per  hour,  on  the  same  basis  of 
calculation  it  ought  to  receive  between  eight  and  nine  thousand 
cubic  feet  per  hour  in  order  to  keep  the  air  of  the  cowshed 
pure.  One  may  presume  that  the  average  cow  is  hardly  as 
clean  as  the  average  human  being  (though  this  premise  may 
well  be  doubted),  and  it  ought,  therefore,  to  get  an  even  larger 
amount  of  fresh  air  than  that  calculated.  The  question  is,  does 
each  cow  get  this  amount  of  fresh  air,  or  anything  like  it  ?  I 
affirm  that  cowsheds  are  notoriously  badly  ventilated.  During 
the  period  when  the  doors  are  opened  for  the  purpose  of  clean- 
ing out  the  sheds  the  current  of  fresh  air  may  be  ample,  but 
this  is  not  the  usual  condition.  I  have  on  many  occasions 
carefully  examined  the  condition  of  ventilation  of  cowsheds 
during  both  summer  and  winter,  and  have  measured  with  the 
anemometer  the  amount  of  incoming  air  at  the  supposed  inlets^ 
and  the  results  have  been  highly  unsatisfactory.  The  usual 
method  of  ventilation  is  to  have  as  outlet  either  separate  or 
continuous  ridge  openings  in  the  roof,  and  at  the  head  of  each 
stall,  and  at  a  height  of  about  nine  feet  from  the  floor  level,  a 
perforated  brick  or  metal  plate  is  inserted  for  the  introduction 
of  fresh  air.      The  total  air  inlet  of  many  of  these  is  very  small. 
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Such  a  method  does  not  really  ventilate  the  lower  part  of  the 
byre,  as  in  most  cases  the  air  coming  in  by  these  perforated 
openings  is  at  once  drawn  upwards  to  the  roof,  and  extracted 
by  the  ridge  opening. 

The  cowkeeper  as  a  rule  has  a  perfect  horror  of  ventilation. 
He  knows  by  experience  that  when  the  cowshed  becomes  cold 
the  yield  of  milk  falls  greatly.  It  is  also  affirmed  that  cows 
are  so  liable  to  chills  that  the  dairyman  cannot  ventilate  his 
cowshed  freely.  It  is  his  opinion  that  fresh  air  for  his  cows  is 
absolutely  unnecessary,  and  that  it  is  even  harmful  to  the  animals 
and  inimical  to  his  business.  Even  were  such  assertions  true, 
a  proper  system  of  heating  along  with  suitable  means  of  ventila- 
tion would  easily  overcome  these  objections. 

As  a  result  of  the  insufficient  amount  of  cubic  space  and 
the  altogether  inadequate  supply  of  fresh  air,  the  air  in  cowsheds 
is  as  a  rule  extremely  vitiated  and  quite  unsuited  for  preserving 
the  health  of  the  animals  confined  in  them.  In  general  also 
these  byres  are  very  insufficiently  lighted,  the  windows  or  sky- 
lights being  few  and  seldom  cleaned.  As  invariably  happens, 
dirt  is  a  concomitant  of  darkness,  and  so  cobwebs  and  dust 
cover  the  rafters  and  roof-trees  or  still  further  obscure  the 
windows   or  skylights. 

Apart  from  personal  observations,  milkers  have  frequently 
complained  to  me  of  the  extreme  heat  of  the  byres  even  during 
the  winter,  and  that  they  frequently  suffered  from  chills  on 
coming  out  into  the  cold  air,  and  I  myself  have  often  felt  the 
extremely  hot  and  oppressive  condition  of  byres  during  the 
daytime.  If  those  who  attend  on  the  cows,  and  who  can  leave 
the  shed  at  any  time,  feel  the  heat  so  oppressive  and  debilitating, 
what  must  the  effects  be  on  the  animals  constantly  confined  in 
such  vitiated  atmosphere. 

I  am  thoroughly  convinced  that  the  extreme  prevalence  of 
tuberculosis  in  dairy  cattle  is  due  entirely  to  the  factors  which 
I  have  enumerated,  viz.  :  overcrowding,  absolutely  inadequate 
ventilation,  and  want  of  sunlight  and  exercise.  These  are  the 
very  conditions  which  predispose  to  this  disease  in  human 
beings.  How  much  more  potent  must  these  same  factors  be 
when  applied  to  animals  whose  normal  habitat  is  the  open  field. 
The  wonder  ought  rather  to  be  why  so  man)'  cows  escape  the 
disease,  rather  than  why  so  large  a  percentage  are  attacked. 
That  tuberculosis  is  a  common  affection  amongst  dairy  cattle  is 
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well  known.  Authorities  vary  greatly  as  to  the  proportion 
attacked,  but  all  place  it  at  a  high  figure.  On  the  statement 
of  Dr  Parkes,  I  find  that  of  300  milk  cows  slaughtered  in  this 
city  in  1890  on  account  of  epidemic  pleuro-pneumonia,  120  or 
40  per  cent,  were  found  on  post-mortem  examination  to  be 
tuberculous  (Parkes  &  Kenwood,  "  Manual  of  Public  Health," 
1902,  p.  428).  In  London  dairies  the  percentage  is  given  as  25  ; 
in  Yorkshire  it  is  2  5  ;  in  Durham  19  per  cent.,  and  so  on.  It 
mav  be  taken  for  granted,  therefore,  that  the  proportion  of 
milk  cows  suffering  from  tuberculosis  of  some  of  the  internal 
organs  varies  from  20  to  40  per  cent.  Tuberculous  disease  of 
the  udder  is  not  so  commonly  met  with  in  milk  cows  as  one 
might  imagine,  Professor  MacFadyean  stating  that  only  2  per 
cent,  of  cows  giving  milk  suffer  from  tuberculous  mastitis. 
Other  authorities  place  this  at  a  much  higher  figure,  as  4.8  per 
cent.  It  is  asserted  by  some  that  only  milk  from  cows  suffering 
from  tuberculous  mastitis  is  liable  to  spread  the  disease  to  those 
who  partake  of  it  as  a  food.  Nothing,  however,  can  be  further 
from  the  truth.  Milk  from  cows  which  are  the  subjects  of 
well-marked  tuberculous  disease  of  any  of  the  internal  organs 
only  too  frequently  contains  the  specific  organisms.  Nay  more, 
it  has  even  been  demonstrated  that  in  animals  which  react  to 
the  tuberculin  test,  though  there  may  be  no  indication  of  disease 
in  the  udder,  tubercle  bacilli  may  be  present  in  the  milk  which 
they  yield  (Rabinowitsch,  ZeitscJir.  fur  Thiermed.,  Bd.  viii. 
p.  202,  1904).  It  is,  however,  the  milk  from  cows  suffering  from 
tuberculous  mastitis  which  is  so  intensely  infective,  and  hence  it 
ought  to  be  our  supreme  endeavour  to  eliminate  such  from  the 
dairy.  Other  diseases  which  may  affect  human  beings  are 
derived  from  disease  of  the  udder,  for  example,  contagious 
mammitis  in  the  cow  may  give  rise  through  a  streptococcal  or 
staphylococcal  infection  to  epidemic  sore  throat  or  to  intestinal 
troubles  in  children,  but  as  these  are  of  much  less  importance 
they  need  not  be  discussed  at  present. 

Tuberculosis  in  cows  is  a  disease  which  has  made  an  immense 
advance  during  the  past  few  decades,  and  this  corresponds  to 
the  period  during  which  prolonged  detention  of  cows  in  cowsheds 
has  been  the  custom.  In  dairy  farms  in  the  country,  tuberculosis 
is  not  nearly  so  common  a  disease  in  cows  as  it  is  in  city  byres, 
and  this  is  due  to  the  fact  that  the  animals  live  much  more  in 
the  open  air.      That  the  disease  is  not,  however,  by  any  means 
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absent  from  country  dairies,  is  due  to  the  detention  of  the 
animals  in  the  byres  for  long  periods  during  the  winter  or 
during  the  cold  spells  which  are  of  so  frequent  occurrence  in 
our  country.  The  dairyman  in  the  country  often  follows  the 
same  rules  as  are  practised  in  towns  ;  the  cows  are  kept  closely 
confined,  and  fresh  air  is  excluded  in  order  that  the  animal  heat 
■derived  from  the  inmates  may  raise  the  temperature  of  the  cow- 
shed, and  so  a  larger  amount  of  milk  be  obtained.  In  former 
times,  when  milk  cows  were  kept  entirely  in  the  fields  or  meadows 
and  milked  there,  tuberculosis  was,  I  am  assured  by  those  who 
have  experience,  practically  unknown. 

I  am  fulhr  convinced  that  tuberculosis,  so  frequently 
present  in  dairy  cows,  is  due  entirely  to  the  insanitary  and 
unnatural  conditions  under  which  they  are  kept.  Consider  the 
state  of  affairs  ;  cows  tied  up  in  small  stalls,  from  which  they 
are  never  moved  for  months  or  even  years  ;  manure  and  urine 
allowed  to  lie  and  ferment  in  the  shed  for  many  hours  ;  an 
excessive  amount  of  moist  heat,  and  the  entire  absence  of 
anything  like  a  sufficiency  of  fresh  air.  Such  conditions  of 
themselves  would  almost  be  sufficient  to  induce  the  disease. 
How  much  the  more  readily  will  the  disease  spread  through  a 
byre  if  there  be  one  tuberculous  animal  present.  Careful 
observers  like  Mr  Riddoch  (one  of  our  own  veterinary  in- 
spectors), Ravenel,  and  others,  have  frequently  demonstrated 
the  presence  of  tubercle  bacilli  in  the  matter  expectorated  on 
the  walls  of  cowsheds  by  diseased  cows.  During  the  year 
1903,  bacilli  were  found  in  the  expectorate  of  twenty-four  cows 
in  the  byres  of  this  city.  From  urine  and  faeces  tubercle 
bacilli  may  also  be  disseminated  into  the  air.  In  this  manner 
a  large  proportion  of  the  cows  may  be  attacked,  their  disease- 
resisting  power  having  already  been  greatly  lowered  through 
the  long  continued  confinement  in  the  insanitary  cowsheds. 
Nor  must  we  imagine  that  the  animal  will  soon  begin  to  show 
evidence  of  the  disease.  It  is  only  after  tuberculosis  has 
persisted  for  long  and  has  made  great  advances  that  the  animal 
begins  to  show  emaciation.  Up  to  an  advanced  stage  of  the 
•disease  the  cow  may  appear  fat  and  well  nourished.  Even  a 
single  visit  to  a  slaughter-house  will  make  one  cognisant  of 
the  fact  that  very  widespread  disease  may  be  present  in  an 
apparently  healthy  animal,  and  the  unfortunate  purchaser  of 
such  an   animal  has   often   to  bewail   the  fact  of  the  latency  of 
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the  disease.  As  happens  to  many  of  the  apparently  cured 
inmates  of  consumptive  sanatoria,  the  putting  on  of  weight  in 
the  shape  of  fat  does  not  by  any  means  indicate  the  absence 
of  tubercle  from  the  organism.  The  present  methods  of  pre- 
venting tuberculosis  amongst  ourselves  consist  very  largely  in 
a  return  to  a  more  natural  mode  of  existence,  and  this  is  also 
the  means  employed  in  the  attempted  cure  of  the  disease. 
Less  refinement  in  our  modes  of  living  are  found  to  be  those 
most  conducive  to  health}-  existence. 

Such  principles  ought  to  guide  us  in  the  conduct  of 
animals  destined  to  furnish  our  milk  supply.  To  my  mind  the 
great  and  increasing  demand  for  cows'  milk  as  a  chief  article 
of  infant  dietary  is  an  evidence  of  retrograde  civilisation.  If 
a  crusade  were  carried  on  against  the  rearing  of  infants  on 
cows'  milk,  and  were  the  immense  advantages  of  maternal 
nursing  insisted  on,  I  am  certain  that  the  "  health  conscience  " 
of  the  population  would  be  aroused.  If  nature  had  decided 
that  a  milk  of  similat  composition  to  that  of  the  cow  had  been 
the  best  food  for  the  infant,  then  we  may  be  certain  that  such 
would  ha\e  been  elaborated  in  the  female  breast,  or  alter- 
natively that  the  cow  would  have  given  birth  to  us,  and  not 
our  maternal  parent.  Everyone  knows  that  the  healthiest 
babies  are  reared  on  the  breast,  and  were  this  the  custom  now, 
as  it  was  formerly,  the  need  for  keeping  so  many  milch  cows 
would  to  a  great  extent  be  done  away  with. 

Much  has  lately  been  written  on  the  physical  deterioration 
of  the  people,  and  though  the  Inter-departmental  Committee  do 
not  think  that  there  is  any  general  progressive  deterioration, 
yet  no  one  will  gainsay  the  fact  that  the  physique  of  the  poor 
in  cities  is  much  below  the  average.  May  not  this  be  a 
demonstration  of  the  vast  experiment  which  has  been  on  trial 
during  the  past  half  century,  i.e.  the  rearing  of  the  infant  popu- 
lation on  cows'  milk,  which,  after  all,  is  to  them  an  artificial  food. 

It  is  an  interesting,  though,  perhaps,  not  a  very  comforting 
observation  to  examine  the  bottom  of  a  pitcher  after  the  milk 
has  been  poured  out.  Often  the  amount  of  solid  impurity, 
which  is  actually  mud,  is  remarkable.  I  have  seen  the  same 
at  the  bottom  of  a  jug,  and  to  a  less  extent  at  the  bottom  of  a 
tumbler.  Even  small  quantities  of  milk  will  give  such  a 
deposit  if  centrifuged.  The  origin  of  this  deposit  is  not  far  to 
seek.      Cows  are  but  seldom   groomed,  and  thus  their  flanks 
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and  hindquarters  are  very  often  encrusted  with  their  own 
faeces.  The  milkers,  both  men  and  maidens,  are,  I  am  sorry 
to  say,  only  too  often  encrusted  with  the  same  material.  As 
a  class,  milkers  are  not  remarkable  for  cleanliness.  The  poetic 
or  artistic  idea  of  the  milkmaid  is  not  realised  in  fact.  As  a 
rule  they  are  drawn  from  the  agricultural  classes,  and  so  take 
with  them  to  the  occupation  of  dairy-keeping,  their  habits  of 
the  field  or  of  the  stable.  Their  mode  of  living  also  does  not 
make  for  cleanliness.  Roused  from  sleep  at  three  or  four 
o'clock  in  the  morning,  the  man  dons  his  trousers  and  boots, 
and  the  maid  her  petticoat  and  clogs,  and  both  are  then  ready 
for  the  duty  of  milking.  In  winter  mornings  one  can  readily 
understand  that  cold  ablutions  would  form  an  unwelcome 
addition  to  their  grievances,  which  are  already  sufficiently  real. 
In  only  too  many  instances  the  milkmaid  remains  even  during 
the  day  in  such  a  state  of  untidiness  and  dirtiness  that  if  she 
were  in  a  shop  you  would  refuse  to  be  served  by  her.  If  you 
look  at  their  hands  you  may  find  the  palmar  surfaces  clean,  or 
if  not  so,  they  will  soon  become  clean  in  the  process  of  milking, 
whilst  the  dorsal  surfaces  may  be  ingrained  with  dirt.  There 
is  generally  an  entire  absence  from  byres  of  any  means  for 
washing  or  drying  the  hands.  In  many  cowsheds  the  employer 
makes  use  of  male  workers  only,  as  they  are  easier  to  "  handle," 
as  it  was  rather  quaintly  remarked  to  me.  While  one  may 
appreciate  the  superiority  of  the  male  sex  generally,  it  cannot 
be  said  that  the  male  is  more  cleanly  than  the  female,  and 
especially  is  this  true  in  this  connection.  At  one  time  he 
may  be  engaged  in  the  filthy  process  of  cleaning  out  the  byre, 
and  the  next  in  milking  the  cows.  In  several  of  the  city  cow- 
sheds a  pretence  is  made  of  making  the  milkers  wear  a 
cotton  covering  to  the  front  of  the  body  and  legs.  Those 
which  I  have  seen  served  at  least  the  purpose  of  making  the 
dirtiness  of  their  apparel  more  apparent.  Unless  such  cover- 
ings are  washed  daily  they  are  no  better  than  ordinary  cloth- 
ing. Often  the  cow  whisks  her  tail  in  the  face  of  the  milker, 
who  then  takes  hold  of  it,  and  either  ties  it  to  the  animal's  leg, 
or  tucks  it  under  his  or  her  arm,  and  without  any  washing  of 
hands  resumes  the  process  of  milking.  In  passing  from  one 
cow  to  another  the  milker  often  passes  the  hand  over  the 
animal's  hide,  so  getting  it  soiled.  I  do  not  mean  that  the 
milkers  are  wilfully   dirty,   but   it   is  not    to  be    expected  that 
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people  who  have  not  been  brought  up  to  cleanly  habits  can 
without  training  assume  them  at  once.  By  such  methods  of 
gathering  the  milk,  dried  particles  of  the  cows'  excreta,  hairs, 
epithelial  debris  and  organisms  readily  fall  into  the  open  pails 
into  which  the  milk  is  received.  The  only  treatment  which 
the  milk  receives  in  any  of  our  city  byres  is  to  pass  it  through  a 
fine  wire-gauze  strainer.  This  keeps  back  the  larger  particles  of 
solid  impurity  and  hairs,  if  they  happen  to  be  caught  in  their 
longitudinal  axis.  A  very  large  amount  of  adventitious  matter, 
however,  goes  through  such  a  strainer,  and  may  be  recognised 
as  a  deposit,  while  a  still  larger  amount  passes  into  solution. 
The  opacity  of  milk  prevents  one  from  distinguishing  such 
solid  impurity  suspended  or  deposited.  Were  one  to  see  such 
in  a  glass  of  beer,  wine,  or  even  in  harmless  lemonade,  it  would 
be  at  once  refused,  whilst  one  drinks  off  a  glass  of  filthy  milk 
or  gives  it  as  a  constant  food  to  infants. 

The  manure  from  the  cowsheds  is  in  most  cases  stored 
only  a  few  yards  from  the  byre,  and  is  usually  left  there  for 
several  days  or  until  a  sufficient  quantity  has  accumulated  to 
make  it  worth  while  to  remove.  The  Edinburgh  Regulation, 
1893,  states  that  dung  must  be  removed  twice  daily  from  the 
byres,  and  from  dungsteads  once  at  least  every  fourteen  days, 
or  oftener  if  required.  This  manure,  though  highly  mal- 
odorous, has  not  that  intensely  penetrating  character  of  pig- 
stye  manure,  and  so  it  is  not  infrequently  stored  close  to 
densely  packed  tenements.  I  cannot  believe  that  organic 
gases  given  off  from  decomposing  manure  in  confined  yards  or 
alleys  are  not  hurtful  to  the  health  of  the  surrounding  com- 
munity, and  from  a  purely  sanitary  point  of  view  such  accumu- 
lations ought  not  to  be  allowed.  It  is  as  true  now  as  it  was 
2500  years  before  Christ,  when  the  ancient  Chaldean  god  of 
infectious  disease  (Isum,  the  burner)  was  described  as  having 
been  born  in  the  gutter,  and  whose  pleasure  it  was  to  go  to 
and  fro  in  these  dirty  streets. 

These  cowsheds  are  often  situated  in  lanes  or  small  squares 
closely  surrounded  by  lofty  and  densely  crowded  tenements,  or 
may  even  be  hidden  away  behind  fashionable  quarters  without 
the  residents  being  aware  of  their  existence. 

It  is  satisfactory  to  know  that  the  number  of  cowsheds  in 
this  city  is  less  than  it  was  some  years  ago,  and  that  means 
are  being  taken  to  still   further  reduce  their  number.      At  the 
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present  rate  of  extinction,  however,  the  process  will  be  exces- 
sively slow  (if  indeed  it  be  ever  accomplished),  as  is  shown  by 
the  fact  that  the  regulations  for  insisting  on  800  cubic  feet  for 
each  cow  in  all  new  cattlesheds  were  passed  in  1866,  and  yet 
at  the  present  time  the  majority  of  the  city  byres  allow  but 
600  cubic  feet,  as  was  allowed  in  cowsheds  pre-existent  at 
that  date. 

I  do  not  hesitate  to  affirm  that  every  one  of  those  city 
cowsheds  ought  to  be  abolished,  not  that  they  are  worse  than 
those  in  the  country,  but  because  the  health  of  the  animals 
suffers  from  their  being  kept  so  long  in  confinement,  and 
because  of  the  impossibility  of  strict  attention  to  cleanliness 
owing  to  the  confined  space  in  which  these  cowsheds  have 
been  erected.  It  is  a  perfect  anomaly  that  cowsheds  should 
exist  in  the  centre  of  populous  districts  at  the  present  time. 
Every  dairy  farm  should  be  situated  in  the  country,  where  one 
may  see 

"  Through  the  ample  open  door  of  the  peaceful  country  barn, 
A  sunlit  pasture  field  with  cattle  and  horses  feeding, 
And  haze  and  vista,  and  the  far  horizon  fading  away." 

Whitman. 

I  mean  that  in  order  that  cows  should  live  healthy  lives 
and  so  yield  healthy  milk,  they  must  be  allowed  to  graze  in 
meadows  during  the  entire  day,  and  should,  if  necessary,  only 
be  confined  in  freely  ventilated  and  roomy  sheds  during  the 
cold  nights  of  winter.  The  yield  of  milk  would  under  such 
circumstances  be  smaller  than  if  the  animals  were  housed  in 
close,  overheated  byres,  but  surely  the  quality  of  the  milk  is  of 
infinitely  greater  importance  than  the  quantity.  By  such  an 
open-air  life  the  breed  of  cows  would  become  stronger  and  the 
predisposition  to  tuberculosis  which  is  so  marked  a  feature  in 
cattle  at  present  would  die  out.  I  do  not  deny  that  this 
disease  occurs,  though  to  a  very  small  extent,  in  pasture-fed 
cattle.  The  tendency  to  the  development  of  tuberculosis  is  a 
hereditarily  transmitted  one,  and  were  we  enabled  to  stamp 
out  the  disease  in  cows,  its  incidence  in  their  progeny  would 
vastly  decrease. 

As  I  have  already  said,  every  city  cowshed  is  more  or  less 
cramped  for  space,  and  it  will  readily  be  understood  that 
cleanliness  cannot  be  so  well  carried  out  under  such  conditions 
as  it  can  when  there   is   abundance   of  light  and  space  as  may 


yS  CONSIDERATIONS    RELATING    TO    MILK    SUPPLY 

be  obtained  in  the  country.  It  is  argued  by  some,  and  very 
foolishly,  I  think,  that  the  longer  that  milk  is  kept  the  greater 
becomes  the  number  of  organisms  in  it,  therefore  it  is  better  to 
have  the  cowsheds  close  at  hand  (as  they  are  in  towns),  so 
that  the  milk  may  be  obtained  as  soon  as  possible  after  it 
comes  from  the  cow,  and  when  it  has  relatively  few  organisms. 
This  is  a  totally  fallacious  argument,  however,  for  when  cow- 
sheds and  cows  are  kept  in  a  clean  condition  the  number  of 
bacteria  per  cubic  centimetre  of  milk  is  comparatively  low,  and 
when  the  milk  is  immediately  refrigerated  these  organisms  are 
inhibited  from  growing  for  many  hours.  This  elementary  means 
of  preserving  milk  is,  so  far  as  I  know,  in  entire  abeyance  in 
the  city  byres  of  Edinburgh.  It  would  materially  make  for 
the  health  of  the  community  if  every  dairyman  were  compelled 
to  have  a  refrigerating  apparatus  on  his  premises.  The  number 
of  micro-organisms  per  cubic  centimetre  of  freshly  drawn  milk 
in  any  one  of  our  city  byres  varies  from  50,000  up  to  millions. 
After  such  milk  has  been  stored  for  a  few  hours  without  any 
precautions,  many  millions  may  be  present.  The  mere  proxi- 
mity to  a  cowshed  is  thus  of  no  avail  in  ensuring  that  we 
obtain  a  relatively  pure  milk. 

On  the  other  hand,  milk  from  a  well  conducted  dairy  farm 
in  the  country  contains  only  from  1000  to  30,000  bacteria  per 
cubic  centimetre.  If  such  a  milk  be  at  once  refrigerated  and 
kept  at  a  temperature  below  500  F.,  the  number  will  not 
undergo  any  appreciable  increase  during  the  first  twenty-four 
hours.  It  stands  to  reason  that  the  greater  the  degree  of 
cleanliness  observed  in  the  cowsheds  and  cows,  as  well  as  in 
the  storing  and  transport  of  the  milk,  the  fewer  will  the 
number  of  micro-organisms  be  in  it.  In  other  words,  the 
cleaner  the  dairy,  the  cleaner  the  milk.  In  New  York  the 
standard  for  "  certified  milk  "  is  that  it  must  not  contain  above 
30,000  bacteria  per  cubic  centimetre,  nor  less  than  3.5  percent, 
of  milk  fat,  and  with  an  acidity  less  than  0.2  per  cent,  lactic 
acid. 

We  who  criticise  his  methods  must  remember  that  the 
dairyman  does  not  mean  to  be  a  public  benefactor.  He  keeps 
cows  to  produce  as  large  an  amount  of  milk  as  possible  ;  the 
larger  the  amount,  the  greater  his  gain.  Consequently  he  keeps 
as  many  cows  as  he  -can  (within  legal  limits),  and  for  as  long  a 
period  as  each  animal  will  yield  an  amount  of  milk  which  will 
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return  him  a  profit.  In  order  to  increase  the  quantity  of  milk, 
the  cows  are  kept  in  as  warm  an  atmosphere  as  possible  during 
the  winter,  and  this  is  produced  not  by  artificial  means  of 
heating,  but  by  confining  in  the  byres  the  animal  heat  produced 
by  the  cows.  Such  a  procedure  is  of  course  synonymous  with 
great  vitiation  of  the  air,  but  at  the  same  time  a  large  yield  of 
milk  is  obtained.  Sympathy  can  hardly  be  withheld  from  the 
cowkeeper,  who  generally  is  a  well-intentioned  individual,  who 
has  little  or  no  idea  of  what  bacteria  are  or  of  their  relation  to 
the  public  health,  and  who  looks  upon  all  inspection  and 
restriction  as  invasions  of  his  rights.  He  is  also  often  called 
upon  to  bear  severe  financial  losses  in  the  death  or  compulsory 
destruction  of  his  stock.  I  wish  to  emphasise  these  facts, 
because  the  margin  of  profit  in  such  undertakings  never  being 
very  high,  one  can  hardly  wonder  at  the  dairy-farmer  not 
employing  methods  or  machinery  which  will  further  add  to  the 
cost  of  production  unless  under  compulsion. 

The  chief  sources  of  contamination  of  milk  reside  in  the 
cows,  byres,  milkers  and  utensils,  and,  though  to  a  much  less 
extent,  in  the  distributing  shops.  The  latter  are,  as  a  rule, 
well  supervised  by  the  urban  authorities.  A  rule,  however, 
ought  to  be  framed,  prohibiting  the  keeping  of  milk  in  open 
vessels  in  such  shops,  and  also  the  use  of  the  "  dipper  "  to  with- 
draw milk  from  pitchers.  From  the  moment  of  milking,  the 
milk  should  be  kept  in  closed  vessels,  and  when  only  small 
quantities  are  required  they  should  be  drawn  off  from  sterilised 
churns  by  means  of  a  stop-cock  fixed  at  the  bottom.  It  is 
illegal  in  this  city  to  use  any  room  as  a  sleeping  room  which 
is  in  connection  with  the  dairy.  Previous  to  the  passing  of 
this  bye-law  in  1893,  patients  suffering  from  many  of  the 
infectious  diseases  were  treated  in  rooms  adjoining  the  shop 
where  milk  was  sold  and  kept  in  open  vessels.  Such  diseases 
as  the  following  have  come  under  my  own  observation  and 
under  similar  circumstances : — Septic  endometritis  after  abortion, 
acute  rheumatism,  phthisis,  ulcerating  carcinoma  of  mamma, 
enteric  fever,  ringworm,  whitlow,  diarrhoea,  cancer  of  stomach, 
numerous  cases  of  confinement,  etc. 

Are  there  any  remedies  for  the  present  most  unsatisfactory 
state  of  affairs  ?  I  feel  sure  that  even  were  carefully  drawn 
up  laws  enforced  upon  dairy-keepers,  and  their  working  seen  to 
by  large   staffs  of  inspectors,   it  would  not  suffice.      The  only 
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alternative  would  therefore  seem  to  be  to  add  this  to  the 
burdens  of  our  municipal  authorities  and  to  ask  them  to  look 
after  our  milk  supply.  It  may  seem  a  severe  proposal  to  take 
away  the  livelihood  of  many  hard-working  people  who  have 
been  doing  their  best  according  to  their  lights.  The  question 
of  a  pure  milk  supply  is,  however,  so  far-reaching  in  its  effects 
that  it  ought  not  to  be  left  to  the  mere  enterprise  of  private 
individuals  or  even  limited  liability  companies,  who  look  simply 
to  the  profit  to  be  obtained.  I  do  not  mean  to  say  that  a 
profit  cannot  be  made  even  when  every  care  is  taken  and  every 
modern  device  introduced  into  the  dairy.  There  are  indeed 
many  such  dairy  farms  throughout  our  land  which  are  above 
reproach  and  which  yield  a  profit.  Still,  looking  at  the  whole 
matter  broadly,  the  milk  supply  ought  to  be  controlled  by  the 
municipal  authorities.  Such  control  would  be  through  regula- 
tions somewhat  after  the  following  : — 

i.   Total  abolition  of  cowsheds  within  the  city  boundaries. 

2.  Having  the  dairy  farms  situated  in  the  country — if 
necessary,  miles  from  the  city  to  be  supplied.  These  milk 
farms  ought  not  to  be  even  near  the  outskirts  of  the  towns, 
otherwise  they  soon  become  encroached  on  by  building 
operations. 

3.  Careful  veterinary  inspection,  so  as  to  secure  perfectly 
healthy  cows. 

4.  Application  of  the  tuberculin  test  to  each  cow  at  least 
every  six  months,  even  though  this  operation  causes  a  diminu- 
tion in  the  yield  of  milk  from  the  animal  for  a  few  days.  I 
have  already  alluded  to  the  fact  that  so  far  as  1  know  this  test 
is  not  applied  in  any  of  the  city  cowsheds.  Tuberculosis  in 
the  cows  is  therefore  only  recognised  when  it  attacks  the  udder 
(which  it  comparatively  rarely  does),  or  when  cough  or  emacia- 
tion attracts  the  attention  of  the  veterinary  inspector. 

5.  The  animals  to  be  as  much  as  possible  pasture-fed,  and 
when  artificial  feeding  stuffs  are  required,  a  very  careful 
selection  must  be  made.  Special  care  must  be  observed  in 
changing  from  one  kind  of  food  to  another.  When  the  food 
has  to  be  changed  it  ought  to  be  done  very  gradually,  other- 
wise the  character  of  the  milk  is  apt  to  vary,  and  this  is  hurtful 
to  infants  fed  on  such  milk.  In  town  dairies  the  cows  are 
very  often  fed  on  the  waste  grain  from  breweries  or  on  oilcake. 
If  either  of  these  be  given  in  large  amount  the  milk  suffers  in 
consequence. 
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6.  The  cows  to  be  kept  during  the  spring,  summer  and 
autumn  practically  entirely  in  the  open  air,  with  as  little  shed 
confinement  as  possible  during  inclement  weather  or  winter. 

7.  Abundant  air-space  in  the  cowsheds,  allowing  to  each 
animal  1000  to  1200  cubic  feet  of  freely  available  air. 

8.  Thorough  and  constant  ventilation  of  the  cowshed 
applicable  both  in  summer  and  winter.  To  each  animal  there 
ought  to  be  given  from  8000  to  10,000  cubic  feet  per  hour. 
This  amount  must  be  determined  by  careful  experiment  and 
not  by  mere  guessing.  Frequent  inspection  would  be  neces- 
sary in  order  to  see  that  there  had  been  no  interference  with 
the  inlets  for  fresh  air.  These  are  often  closed  by  the  dairy- 
man in  cold  weather.  It  would  be  necessary  to  have  a  system 
of  hot  water  heating  for  use  during  very  cold  periods. 

9.  The  cowshed  must  be  properly  constructed  as  regards 
ample  lighting,  drainage,  and  the  provision  of  an  impermeable 
flooring.  Proper  means  of  artificial  lighting  must  be  intro- 
duced, as  much  of  the  work  has  to  be  performed  during  the 
hours  of  darkness. 

1  o.  Removal  of  manure  and  refuse  from  the  byre  at 
frequent  intervals,  not  less  often  than  twice  in  the  twenty-four 
hours.  It  must  not  be  stored  close  to  the  cowshed,  as  it  only 
too  frequently  is,  but  at  a  considerable  distance,  so  that  flies, 
etc.,  may  not  be  attracted  near  the  byre. 

1  1.  Careful  grooming  of  the  cows  at  least  once  a  day  ;  this 
must  be  combined  with  washing  of  the  abdomen,  flanks  and 
udder.  If  this  be  not  done,  the  excreta  dries  upon  the  hair 
and  forms  an  excellent  nidus  for  all  kinds  of  germs.  Patho- 
genic organisms  may  thus  gain  entrance  to  the  milk. 

1 2.  Before  milking,  a  clean  waterproof  covering  with  an 
opening  through  which  the  udder  projects  ought  to  be  placed 
over  the  belly  of  the  animal  and  fastened  over  the  back. 

13.  An  abundant  supply  of  pure  water  must  be  laid  on  to 
the  cowshed,  and  hand  wash-basins  with  soap  and  towels  must 
be  provided. 

14.  The  udder  and  teats  of  each  cow  and  the  hands  of  the 
milker  must  be  carefully  washed  and  dried  before  commencing 
the  operation.  The  operator  must  see  that  the  hands  are  not 
in  any  way  soiled  after  he  or  she  has  commenced  milking. 

15.  Each  milker  to  attend  carefully  to  personal  cleanliness 
and  to  wear  a  linen  or  cotton  overall  which  must  be  washed  at 
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least  ever\'  second  day.  The  milkers  to  concern  themselves 
only  with  the  milk  and  not  to  do  any  "  dirty  work."  The 
grooming  of  the  cattle  and  the  removal  of  manure,  etc.,  to  be 
done  by  special  servants. 

1 6.  The  first  small  quantity  of  milk  to  be  thrown  away 
^foremilk),  as  it  is  always  loaded  with  organisms. 

i  7.  The  milk  to  be  received  into  a  covered  pan  provided 
with  a  small  funnel  opening. 

1 8.  The  milk  from  each  cow  is  to  be  at  once  strained 
through  muslin  or  fine  wire-gauze,  and  then  carefully  refriger- 
ated. In  very  hot  weather  it  might  be  necessary  to  store  the 
milk  over  ice. 

19.  The  milk  cans  and  churns  must  be  very  carefully 
washed  and  sterilised  by  steam  or  boiling  water  before  receiving 
fresh  milk.  Each  must  be  provided  with  a  closely  fitting  and 
padlocked  lid. 

20.  The  milk  must  be  dispatched  immediately  after  it  has 
been  refrigerated.  It  would  be  better  to  have  a  large  number 
of  small  cans  filled  at  the  dairy  and  padlocked,  and  so  sent  to 
each  customer.  The  "handling"  of  milk,  that  is,  measuring 
it  or  passing  it  from  one  vessel  to  another,  causes  a  rapid 
growth  of  bacteria  in  it.  In  the  case  of  shops  in  the  poorer 
districts  of  towns  where  small  quantities  are  retailed  or  for 
selling  milk  on  the  streets,  it  should  be  brought  into  the  town 
in  large  sterilised  churns  fitted  with  a  stopcock  at  the  bottom. 
The  milk  can  then  be  drawn  off  in  small  quantities  as  required 
without  contamination  of  the  supply. 

21.  Frequent  medical  inspection  of  the  workers,  so  as  to 
prevent  the  spread  of  infectious  disease. 

22.  Frequent  veterinary  inspection  of  the  cows,  so  as  to 
eliminate  those  animals  found  unsuitable  to  give  milk. 

23.  Frequent  bacteriological  examination  of  the  milk. 
This  is  really  of  far  greater  importance  than  any  chemical 
analysis.  One  may  be  defrauded  in  getting  a  watered  milk, 
but  the  evils  of  the  latter  are  infinitesimal  as  compared  with 
the  pathogenetic  possibilities  of  an  impure  milk. 

Such  recommendations  as  the  foregoing  are  not  counsels 
of  perfection,  but  are  such  as  can  be,  or  ought  to  be,  easily 
carried  out  in  every  well-conducted  dairy.  Dairy  farms  such 
as    I    have    described    have    in    many    cases  been  established. 
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Some  of  these  make  use  of  the  latest  scientific  improvements, 
and  so  are  enabled  to  guarantee  perfectly  pure  milk,  while  at 
the  same  time  interest  is  returned  on  the  capital  invested 
(Aylesbury  Dairy  Co.,  YVelford  &  Sons,  The  West  Huntington 
Co.,  etc.). 

Unfortunately  the  number  of  such  high-class  dairies  is  out 
of  all  proportion  to  the  needs  of  the  community,  and  a  suffi- 
cient number  of  enlightened  individuals  has  not  yet  arisen  to 
establish  such  dairies  generally.  I  am  unable  to  see  any  other 
way  out  of  the  difficulty  except  that  the  control  of  dairy  farms 
must  pass  into  the  hands  of  the  municipal  authorities,  for  it  is 
impossible  that  the  present  methods  of  obtaining  our  milk 
supply  should  be  allowed  to  continue. 

The  institution  of  central  creameries  to  deal  with  milk 
brought  from  surrounding  hamlets  and  crofters'  dwellings,  as 
is  largely  carried  on  in  Ireland,  seems  to  me  to  be  a  backward 
movement.  I  have  examined  the  milk  brought  to  such 
creameries,  and  have  found  it  in  very  many  cases  filthy  in  the 
extreme.  When  one  considers  the  exceedingly  dirty  habits  of 
the  Irish  peasantry  and  the  condition  and  situation  of  the  byre, 
if  such  it  can  with  courtesy  be  called,  it  is  evident  that  milk 
obtained  under  such  conditions  is  quite  unsuited  for  the  pur- 
pose of  yielding  cream  or  of  being  made  into  butter.  Doubt- 
less it  is  of  great  importance  to  the  peasantry  to  obtain  a 
ready  sale  and  a  fair  price  for  the  milk,  as  well  as  to  get  the 
skimmed  milk  returned  for  feeding  their  pigs,  but  sanitary 
measures  for  the  public  health  are  surely  of  greater  importance 
than  even  a  partial  solution  of  Irish  grievances. 

It  is  only  by  enlisting  public  opinion  on  our  side,  and  per- 
haps the  private  practitioner  can  exercise  greater  authority  in 
this  direction  than  any  one  else,  that  I  have  brought  this  most 
important  matter  under  the  notice  of  this  influential  society. 

Until  the  happy  consummation  of  obtaining  a  pure  milk 
supply  be  attained,  what  ought  our  duties  to  be  ? 

1.  Encouraging,  nay,  insisting  on  each  mother  doing  her 
simple  duty  to  her  offspring  by  feeding  with  her  own  milk. 

"  It  is  twice  bless'd  ; 
It  blesseth  her  that  gives  and  him  that  takes"  ; 

and  especially  is  this  true  in  this  regard.       Gynaecologists  tell 
us  that  the  many  cases  of  subinvolution   of  the  uterus,  endo- 
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metritis,  etc.,  which  develop  post-partum,  are  very  largely  due 
to  the  want  of  uterine  stimulation  normally  attained  through 
lactation.  There  ought  to  be  no  so-called  scientific  rearing  of 
infants.  The  process  of  rearing  a  child  must  be  natural,  and 
all  other  artificial  methods  must  of  necessity  be  fraught  with 
danger.  Could  anything  be  more  ridiculous  than  such  a  state- 
ment made  by  one  of  the  leading  authorities  on  children  and 
on  the  methods  of  feeding  them  :  "  There  is  nothing  ideal 
about  breast  milk,  .  .  .  we  must  look  upon  human  milk  as  a 
varying  food."  He  goes  on  to  state,  however,  that  it  is  the 
best  which  has  been  found  for  the  infant  up  to  the  present 
time,  and  he  then  proceeds  to  explain  the  manufacture  of 
mixtures  made  up  of  cows'  milk  to  represent  human  milk.  In 
America,  where  this  method  of  percentage  feeding  of  infants  is 
much  more  commonly  practised  than  it  is  either  in  this  country 
or  on  the  Continent,  statistics  show  that  there  is  a  much 
greater  prevalence  of  scurvy  and  anaemia  in  infants  than 
there  is  in  Great  Britain,  and  infinitely  more  than  there 
is  in  France. 

I  am  not  at  all  sure  that  the  practice  of  giving  donations 
of  money  to  mothers  who  have  nursed  their  own  children 
would  prove  of  much  avail  in  our  country.  The  gift  would 
require  to  be  relatively  large  -to  tempt  them,  and  such  dona- 
tions would  not  likely  be  forthcoming.  Such  bribes  have, 
however,  been  found  useful  in  France.  Professor  Hergott,  of 
Nancy,  during  many  years  gave  a  sum  of  money  to  every 
mother  who  had  suckled  her  infant  for  the  first  month,  this 
being  the  most  important  period  in  the  child's  life.  Professor 
Budin  of  Paris  also  does  his  utmost  to  encourage  maternal 
nursing,  and  gives  grants  of  money  to  women  who  have 
recently  been  confined. 

During  1903,  60  per  cent,  of  infants  who  were  brought  to 
the  Consultation  de  Nourissons  at  the  Clinique  Tarnier  were 
fed  entirely  on  the  breast,  while  only  5  per  cent,  were  brought 
up  on  the  bottle,  and  35  per  cent,  received  both  breast  and 
also  sterilised  cow  milk  in  the  case  of  the  mothers  whose 
lacteal  secretion  was  insufficient.  It  is  by  no  means  infrequent 
to  find  In  this  institution  85  per  cent,  of  the  infants  breast-fed. 
At  the  present  time  there  are  twenty-six  similar  institutions  in 
Paris. 

Throughout  France  generally  the  establishment  of  Gouttes 
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de  Lait  has  clone  much  to  encourage  the  practice  of  maternal 
lactation.  Only  in  those  cases  where  the  children  are  mani- 
festly underfed  by  the  poorness  of  the  mother's  milk  is  the 
supply  augmented  by  pasteurised  cow  milk.  These  Gouttes 
have  been  established  in  upwards  of  twenty  towns  in  France. 

Following  the  example  of  the  French,  the  Mayor  of 
Huddersfield  only  last  November  formulated  a  scheme  by  which 
every  mother  or  nurse  who  brings  a  healthy  breast  or  bottle- 
fed  baby  twelve  months  after  birth  is  to  receive  from  him  a 
gift  of  twenty  shillings.  This  is  done  with  the  object  of 
stimulating  maternal  lactation.  Immediately  after  the  birth 
of  a  child,  a  band  of  lady  distributors  hand  to  each  mother 
a  card  containing  simple  rules  for  the  upbringing  of  the  infant. 

Though  tending  in  the  right  direction,  it  may  be  feared 
that  the  training  of  girls  above  the  age  of  14  in  the  feeding 
and  management  of  infants  as  recommended  by  the  Physical 
Deterioration  Committee  will  not  prove  of  much  value.  In 
my  experience  it  is  very  difficult  to  teach  girls  of  this  age, 
and  besides  this,  the  feeding  of  the  infant  on  the  breast  is  a 
natural  process,  and  the  mother  does  not  require  any  teaching 
to  make  her  proficient  in  the  art  of  suckling. 

If,  however,  our  counsels  be  unheeded,  or  if  from  any 
cause  the  normal  maternal  function  be  not  exercised,  then, 
and  until  we  obtain  a  pure  milk  supply  in  the  way  I  have 
indicated,  we  must  endeavour  to  make  cows'  milk  as  presently 
produced  as  innocuous  as  possible.  The  most  ready  method 
is  by — 

2.  Pasteurisation  of  the  milk.  This  can  readily  be 
done  by  the  well-to-do  or  by  the  careful  poor.  The  total 
amount  required  during  the  day  by  infants,  children  and 
adults  may  be  pasteurised  in  the  morning.  The  milk  must  be 
heated  in  a  closed  vessel  to  prevent  the  formation  of  the  usual 
pellicle  which  tends  to  prevent  the  destruction  of  the  tubercle 
bacillus,  and  the  heat  must  be  maintained  at  I40°F.  for 
twenty  minutes  at  least.  In  this  way  the  numerous  "  dairy 
bacteria,"  or  those  which  produce  lactic  acid,  are  readily 
killed,  as  well  as  most  of  the  other  pathogenic  organisms. 
After  being  heated,  the  milk  must  be  rapidly  cooled,  so  as  to 
ensure  the  destruction  of  the  organisms.  I  fear  that  the  latter 
part  of  the  procedure  is  usually  neglected,  and  yet  it  is  quite 
as  essential  as  the  prolonged  heating. 
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As  domestic  pasteurisation  is  out  of  the  question  amongst 
the  majority  of  the  poor,  the  institution  by  the  municipality  of 
pasteurised,  sterilised,  or  prepared  milk  depots  is,  I  consider, 
a  necessity  at  present.  The  energetic  Medical  Officer  of 
Health  of  Leith,  Dr  Robertson,  has  for  some  time  carried  on 
such  a  method  of  distribution  with  excellent  results.  Milk 
depots  have  also  been  instituted  in  several  other  cities  and 
towns,  as,  for  example,  Liverpool,  Bradford,  St  Helens,  etc. 
For  some  years  past  the  free  distribution  of  pasteurised  milk 
has  been  largely  practised  in  New  York  through  the  generosity 
of  a  certain  wealthy  donor,  and  the  result  has  been  most 
gratifying  in  respect  to  the  preservation  of  infant  life.  Within 
ten  years  the  death-rate  of  children  under  five  years  in  New 
York  has  fallen  to  exactly  one-half  of  what  it  was  formerly. 
That  this  result  is  due  to  the  use  of  pure  milk  is  proved  by 
the  fact  that  this  lessening  in  the  mortality  has  been  charac- 
teristic of  the  poor  localities  where  the  milk  is  distributed. 
Similar  institutions  have  been  started  in  many  Continental 
towns. 

It  is  asserted  by  some  that  the  constant  use  of  pasteurised 
or  sterilised  milk  forms  an  important  factor  in  the  production 
of  infantile  scurvy,  purpura  and  rickets.  On  the  other  hand, 
this  is  denied  entirely  by  other  observers  ;  while  a  third  group 
takes  a  middle  course,  and  affirm  that  if  scurvy  and  rickets  do 
appear,  these  affections  are  due  to  the  too  prolonged  pasteurisa- 
tion or  sterilisation  of  the  milk.  This  points  to  the  fact  that, 
in  order  to  make  public  milk  depots  of  absolute  value,  they 
must  be  under  the  direction  of  medical  men,  who  would  every 
week  see  each  infant  and  weigh  it,  and  so  note  whether  the 
milk  so  prepared  were  suitable  to  the  infant  or  not.  Even  if 
one  grants  that  scurvy  and  other  dietetic  diseases  may  be 
produced  by  prepared  milk,  yet  surely  they  are  very  minor 
evils  when  contrasted  with  the  production  of  tuberculosis  or 
other  infectious  diseases  caused  by  untreated  milk. 

I  have  already  alluded  to  the  great  mortality  in  infants  and 
children  due  to  the  ingestion  of  milk  commencing  to  decompose, 
and  any  way  in  which  this  might  be  abated  ought  to  be  wel- 
comed. While  I  as  firmly  as  any  one  deprecate  the  unnecessary 
use  of  preservatives  in  our  food,  yet  I  cannot  see  where  the  great 
objection  to  the  employment  of  harmless  antiseptics  lies  when 
they  are  used  with  caution.      It  is  just  because  they  are  pro- 
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hibited  that  they  are  so  often  added  without  proper  care.  A 
small  proportion  of  boracic  acid  will  preserve  cream  for  many 
days,  and  yet  no  taste  will  be  apparent  ;  yet  I  have  partaken 
of  cream  quite  salt  to  taste  through  the  immoderate  use  of  this 
antiseptic.  If  the  Legislature  were  to  allow  the  addition  of 
small  yet  adequate  amounts  of  antiseptics  to  certain  articles,  of 
food  which  are  apt  to  decompose,  no  harm  would  result  to  any 
one,  but  rather  the  reverse.  Who  would  eat  tinned  peas  if  they 
were  yellow,  and  yet  it  is  an  offence  to  add  one  or  two  grains 
of  copper  sulphate.  Formalin  in  the  infinitesimal  proportion 
of  1  part  to  50,000  parts  of  milk  has  been  proved  by  such 
authorities  as  Behring,  Tunniclife  and  Rideal  to  be  absolutely 
effectual  as  a  preservative.  I  do  not  believe  that  any  anti- 
septic, when  used  in  the  minimal  but  yet  efficient  amount,  can 
have  any  deleterious  effect,  and  it  would  be  much  better,  I 
think,  that  rules  for  the  proper  proportions  of  antiseptics  should 
be  formulated,  than  that  it  should  be  a  penal  offence  to  add 
them  to  easily  decomposable  food.  While  the  present  con- 
ditions of  our  milk  supply  continue,  and  until  the  general  insti- 
tution of  prepared  milk  depots  in  towns,  it  would  be  only 
proper  that  during  the  warm  months  of  the  year  certain 
definite  amounts  of  antiseptic  substances  should  be  added,  so 
as  to  prevent  the  onset  of  diarrhceal  diseases. 

Amongst  the  wealthy,  asses'  milk  might  be  much  more 
largely  employed  as  an  artificial  food  for  infants.  These 
animals  are  not  subject  to  tuberculous  diseases,  and  their  milk 
bears  a  much  closer  resemblance  to  human  milk  than  does  that 
of  the  cow.  Albumin  is  present  to  a  large  extent  in  asses 
milk,  while  there  is  a  minimum  of  casein.  This  results  in  the 
formation  of  a  soft,  flaky  coagulum,  similar  to  what  occurs  in 
human  milk,  as  contrasted  with  the  firm  curd  of  cows'  milk. 
At  present  the  expense  of  asses'  milk  militates  against  its  use. 
Asses  are,  however,  much  cheaper  to  buy  than  are  milch  cows, 
and  if  larger  herds  of  asses  were  kept,  the  cost  of  their  milk 
would  be  greatly  reduced. 

Goats'  milk  has  also  much  to  recommend  it.  There  is  no 
reason  why,  in  the  case  of  small  towns  and  villages,  we  should 
not  copy  the  methods  of  many  of  our  Continental  friends. 
Amongst  them  it  is  a  common  practice  to  drive  cows  and  goats 
through  the  streets,  and  milk  them  at  the  doors  of  the  customers. 

As  I  wish  to  confine  myself  entirely  to  our  milk  supply,  I 


88  Tin:  pathology  of  Friedreich's  ataxia 

shall  say  nothing  in  reference  to  the  use  of  sterilised  condensed 
milks,  and  it  is  as  vet  too  early  to  express  any  opinion  regarding 
the  employment  of  dried  milk,  as,  for  example,  that  manufac- 
tured by  the  Just-Hatmaker  process,  although  it  would  seem 
to  fulfil  many  requirements. 

My  object  will  not  have  been  gained  if  this  Society  has 
merely  listened  to  the  communication.  I  do  most  certainly 
think  that  a  committee  of  medical  men  and  of  others  whose 
advice  and  experience  would  be  valuable  should  be  formed  to 
thoroughly  investigate  the  conditions  of  our  milk  as  presently 
supplied.  Such  a  committee  was  formed  in  New  York  a  few 
years  ago,  and  the  milk  dealers  were  asked  to  co-operate.  At 
first  the  latter  body  was  unable  to  produce  milk  up  to  the  stan- 
dard deemed  necessary  for  "  certified  milk,"  viz.,  bacteria  not  to 
exceed  30,000  per  cubic  centimetre,  acidity  not  to  be  over  0.2 
per  cent.,  and  butter-fat  not  to  be  under  3.5  per  cent.  Gradually, 
however,  as  they  were  instructed  in  proper  methods  of  dealing 
with  cows  and  milk,  the  quality  improved,  and  soon  an  abun- 
dance of  certified  milk  was  obtainable.  What  has  been  done 
in  New  York,  Copenhagen,  and  in  other  cities,  could  much 
more  easily  be  done  in  a  smaller  town,  such  as  the  one  we 
inhabit.  Here  the  municipalisation  of  the  dairies  could  be  very 
easily  carried  through.  If,  however,  the  public  authorities 
should  unfortunately  not  see  their  way  to  undertake  the  pro- 
vision of  pure  milk,  then  we  might  surely  have  a  supply  cer- 
tified by  medical  and  veterinary  men  to  be  pure  and  wholesome. 
There  are  a  few  dairies  supplying  milk  to  the  city  which 
profess  to  supply  certified  milk,  but  they  are  under  no  sufficient 
supervision. 

In  view  of  what  I  have  stated  as  to  the  methods  of  obtain- 
ing pure  milk,  I  do  not  think  that  the  institution  of  milk  labo- 
ratories, after  the  model  of  the  American  (Walker  Gordon)  ones, 
is  necessary  for  this  country. 

My  desire  is  that  this  communication  may  furnish  a  profit- 
able discussion,  and  that  this  may  lead  to  some  practical  issue. 

2.   THE   PATHOLOGY   OF  FRIEDREICH'S   ATAXIA 

By  Harry  Rainy,  M.D.,  F.R.C.P.Ed. 

THROUGH  the  kindness  of  Dr  Mackie  Whyte  of  Dundee,  I 
have  received   the  post-mortem   specimens  of  two  of  the  cases 
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of  Friedreich's  Ataxia  which  he  described  clinically  in  1898,1 
and  as  the  examination  of  one  of  these  has  emphasised  certain 
facts  of  considerable  interest  in  the  pathology  of  the  disease, 
it  seems  desirable  to  bring  forward  these  facts  without  delaying 
until  a  complete  investigation  of  all  the  material  has  been 
accomplished.  A  full  criticism  and  review  of  the  literature 
of  the  subject  will  be  reserved  for  a  second  paper  ;  meanwhile, 
however,  a  few  of  the  leading  observations  may  be  referred  to, 
before  passing  to  the  consideration  of  the  specimens  which 
have  been  personally  examined  by  myself. 

I.  Historical 

As  early  as  1861,  Friedreich  had  described  the  character- 
istic change  in  the  posterior  columns,  and  in  the  succeeding 
years  the  alterations  which  occur  in  the  lateral,  and  at  times 
in  the  anterior,  columns  were  successively  indicated.  By  the 
year  1877  a  considerable  number  of  papers  had  appeared  on 
this  form  of  ataxia,  and  these  were  reviewed  by  RUtimeyer, 
whose  analysis  of  the  work  of  other  observers,  supplemented 
by  his  own  researches,  added  considerably  to  the  knowledge 
of  the  typical  lesions.  He  emphasised  the  fact  that  the  con- 
dition was  one  which  involved  both  the  nerve  structures  and 
also  the  interstitial  tissue  within  the  cord,  and  he  further 
described  changes  in  the  posterior  nerve  roots  and  in  Clarke's 
column.  During  the  following  years,  as  the  number  of  un- 
doubted cases  of  the  disease  grew  more  numerous,  further 
contributions  were  made  at  frequent  intervals  both  to  the 
clinical  history  and  the  morbid  anatomy  of  the  condition, 
and  in  1890  these  were  collected  by  Ladame  in  a  critical 
digest  which  supplied  full  details  of  all  important  cases  up  to 
1889.  In  the  same  year  Dejerine  and  Letulle  undertook 
a  more  careful  histological  study  of  the  nature  of  the  sclerosis 
than  had  been  possible  with  the  less  specialised  methods  of 
earlier  days,  and  concluded  that  the  sclerosis  of  the  posterior 
columns  was  essentially  neuroglial  in  origin,  and  was  character- 
ised by  the  presence  of  whorls  or  "  tourbillons  "  which  were 
analogous  to  those  which  had  previously  been  described  as 
occurring  in  the  brains  of  certain  epileptics.  They  believed 
that  the  sclerosis  of  the  lateral  columns  was  of  a  different  kind, 

1  Whyte,  J.  Mackie,  Brain,  vol.  xxi.  p.  72,  1898. 
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arising  eventually  in  the  connective  tissue  which  penetrates  the 
cord  from  the  pia  mater,  whilst  the  vessels  which  entered  the 
cord  with  it  also  showed  characteristic  changes. 

At  the  time  many  observers  failed  to  confirm  their  opinion 
as  to  the  peculiar  character  of  the  sclerosis  in  the  posterior 
columns,  but  gradually  corroborating  evidence  has  accumulated. 
In  1893,  Senator  suggested  that  the  disease  might  really 
originate  in  cerebellar  defect,  and  this  led  to  a  more  careful 
examination  of  the  cerebellum.  The  results  in  certain  cases 
supported  Senator's  views,  but  instances  were  also  put  on  record 
where  the  cerebellum  appeared  to  be  perfectly  normal.  About 
the  same  time  (1893),  Pierre  Marie  isolated  a  special  type  of 
hereditary  ataxia  in  which,  owing  to  the  characteristic  inco- 
ordination that  was  observed,  he  was  led  to  the  conclusion  that 
the  lesion  was  essentially  cerebellar.  The  relation  of  this 
Hereditary  Cerebellar  Ataxia  to  the  typical  form  of  Friedreich's 
disease  is  still  under  discussion  ;  some  authorities  emphasising 
their  points  of  difference,  others  laying  more  stress  on  their 
resemblances. 

In  1S96,  Tedeschi  summarised  the  literature  that  had 
appeared  up  to  the  previous  year,  and  his  careful  and  critical 
paper  served  as  a  starting-point  for  further  researches. 

In  1897,  G.  Bonnus  described  the  post-mortem  findings  of 
a  case  which  had  presented  very  typical  features  during  life. 
He  found  that  the  cerebrum,  the  cerebellum,  the  upper  part  of 
the  medulla,  and  the  meninges  of  the  cord,  were  quite  un- 
affected. The  usual  changes  were  present  in  the  spinal  cord,  and, 
as  regards  the  motor  tract,  passed  up  for  some  distance  in  the 
lower  medulla.  The  posterior  nerve  roots  wereimplicated,and  the 
peripheral  nerves  showed  corresponding  alterations.  Some  of 
the  arteries  entering  the  cord  itself  were  observed  to  be  affected. 

In  the  same  year  Adolf  Meyer  described  the  changes 
found  in  a  case  that  had  been  clinically  observed  by  Dr  Sanger 
Brown.  Amongst  other  points  he  called  attention  to  the 
presence  of  numerous  "  corpora  amylacea  "  in  the  affected 
portions  of  the  cord,  and  showed  that  they  were  particularly 
abundant  near  the  entry  of  the  posterior  nerve  roots.  He 
also  confirmed  the  fact  that  much  of  the  sclerosis  was  of 
neuroglial  origin. 

In  1898,  H.  Mackay  recorded  a  case  in  which  he  found 
degenerative  changes  in  the  spinal  ganglia,  and  confirmed  the 
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observation  that  the  morbid  process  in  the  posterior  columns  had 
spared  the  endogenous  tracts  much  more  than  those  directly- 
related  to  the  entering  posterior  roots. 

In  this  year  also  Leon  Bonnus  reported  fully  a  case  of  long 
standing,  in  which  the  cerebellum  appeared  perfectly  normal  both 
microscopically  and  to  the  naked  eye.  He  noted  very  distinct 
changes  in  the  peripheral  nerves,  which  were  particularly  evident 
in  those  that  contained  a  large  proportion  of  sensory  fibres. 

In  1899,  G.  E.  Rennie  reported  the  case  of  a  child  aged 
twelve  years  who  died  of  an  intercurrent  affection  when 
symptoms  of  ataxia  had  only  existed  for  fifteen  months.  The 
lesions  were  sharp  and  definite,  corresponding  closely  with 
those  found  in  cases  of  relatively  long  standing.  This  observa- 
tion seems  important  as  showing  how  early  the  characteristic 
lesions  develop,  and  suggests  that  they  are  definitely  associated 
from  the  beginning. 

In  1 90 1,  Philippe  and  Oberthiir,  using  modern  histological 
methods,  examined  carefully  into  the  nature  of  the  sclerotic 
change,  and  were  able  to  confirm  the  view  that  it  was 
essentially  neuroglial,  although  they  saw  ground  to  believe  that 
the  connective  tissue  and  vessels  participated  also. 

In  1903,  a  very  elaborate  and  detailed  examination  of  two 
of  Dr  Sanger  Brown's  cases  was  made  by  Dr  L.  F.  Barker. 
The  report  contains  a  full  description  of  all  parts  of  the  nervous 
system,  and  gives  accurate  measurements  where  these  are 
desirable.  In  the  main  it  corroborates  Meyer's  work,  but 
additional  facts  were  observed,  amongst  which  the  most  im- 
portant is  that  marked  degeneration  was  found  in  both  the 
grey  and  the  white  substance  of  the  cerebellum.  A  still  more 
recent  paper  is  that  of  Professor  Mingazzini  and  Dr  Perusini,  the 
first  instalment  of  which  was  printed  in  the  latter  part  of  1 904. 
They  failed  to  detect  any  change  in  the  cerebellum,  but  describe 
the  pia  mater  of  the  cord  as  being  distinctly  thickened  over  the 
affected  regions. 

Summing  up  the  facts  recorded  above,  and  arranging  them 
in  a  more  systematic  order,  we  may  epitomise  the  present  state 
of  knowledge  as  follows  : — 

1.  Cerebrum. — No  changes  have  been  described  which  are 
of  any  material  importance. 

2.  Cerebellum. — In  many  cases  it  has  been  described  as 
normal.        In  other  cases  degenerative  changes  or  defects  in 
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development  have  been  recorded.  In  a  certain  number  of 
instances  there  is  insufficient  evidence  of  thoroughness  in  the 
examination,  but  most  of  those  of  recent  date  which  are  reported 
as  normal  have  been  examined  by  thoroughly  competent 
observers. 

3.  Medulla. — Changes  have  been  recorded  in  a  fair  number 
of  cases.  These  mainly  occurred  in  the  motor  tracts,  and  were 
most  frequent  in  the  lower  portion  of  the  medulla. 

4.  Cord. — The  posterior  columns,  especially  the  columns  of 
Goll,  are  characteristically  involved,  the  endogenous  tracts  being 
much  less  affected  than  those  containing  fibres  derived  from  the 
posterior  nerve  roots. 

The  lateral  columns  show  involvement  of  the  direct  cerebellar 
tract,  the  crossed  pyramidal  tract,  and  part  at  least  of  Gowers' 
tract.  Evidence  of  considerable  weight  has  been  adduced  to 
prove  that  the  motor  fibres  are  really  implicated  in  the  sclerosis 
of  the  crossed  pyramidal  tract. 

The  direct  pyramidal  tract  has  been  found  affected  in  a 
relatively  small  number  of  cases. 

The  cells  of  Clarke's  column  are  invariably  degenerated, 
and  the  posterior  cornua  are  often  shrunken. 

Little  or  no  change  has  been  seen  in  the  motor  cells  of  the 
anterior  cornua,  though  in  a  few  advanced  cases  slight  alterations 
may  have  been  found. 

The  cord  as  a  whole  has  often  been  described  as  smaller 
than  usual. 

The  nerve  elements  which  have  been  involved  are  replaced 
by  a  tissue  which  is  mainly  of  neuroglial  origin,  and  which 
contains  in  many  instances  "  whorls  "  and  "  corpora  amylacea." 
Along  with  the  neuroglial  proliferation  there  is  often  an  increase 
of  connective  tissue  and  alteration  of  the  blood-vessels  which 
enter  the  cord  with  it. 

In  certain  cases  the  pia  mater  has  been  found  to  be 
thickened,  in  others  it  retains  its  normal  proportions. 

The  posterior  nerve  roots  are  involved  in  the  sclerosis  to  a 
very  marked  degree,  and  the  cells  of  the  posterior  root  ganglia 
have  been  observed  to  be  degenerated. 

The  anterior  nerve  roots  appear  to  escape  entirely. 

5.  Peripheral  Nerves. — In  several  cases  these  have  been 
found  degenerated,  and  the  degeneration  has  been  proportional 
to  the  ratio  of  sensory  fibres  they  contain. 
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II.  Report  of  Case. 


The  case  from  which  the  specimens  now  reported  upon  were 
obtained,  was  described  as  No.  II.  (H.  M'A.)  in  Dr  Mackie 
Whyte's  paper.  It  was  of  fairly  long  standing,  symptoms 
having  been  observed  for  about  twenty-two  years  before  the 
fatal  termination.  The  histological  examination  was  conducted 
in  the  Laboratory  of  the  Royal  College  of  Physicians,  Edinburgh, 
and  I  have  to  express  my  indebtedness  to  Dr  Noel  Paton  for 
the  facilities  which  were  there  placed  at  my  disposal. 

The  post-mortem  examination  was  made  by  Dr  Mackie 
Whyte,  who  removed  the  brain,  cerebellum,  spinal  cord,  peri- 
pheral nerves,  and  parts  of  various  muscles.  After  fixation  in 
M tiller's  fluid  they  were  forwarded  to  the  laboratory  in  Edin- 
burgh. Unfortunately  some  posterior  root  ganglia  which  had 
been  isolated  were  lost  in  transit,  so  that  no  examination  of 
them  could  be  made. 

The  specimens  were  cut  in  celloidin  and  stained  in  various 
ways  ;  the  nerve  tracts  chiefly  by  Weigert  Pal's  method,  the 
neuroglia,  vessels,  connective  tissue,  and  degenerated  structures 
by  numerous  other  processes  specially  adapted  to  the  ends  in 
view.  At  all  important  regions  the  sections  were  cut  and 
mounted  serially ;  in  less  important  situations  every  tenth 
section  was  mounted  and  the  rest  reserved  for  contingencies 
which  might  arise  in  the  course  of  the  research. 

The  nerve  cells  were  stained  in  some  specimens,  but  owing 
to  the  fixation  in  Miiller's  fluid,  considerable  reserve  had  to  be 
exercised  in  drawing  conclusions  regarding  their  finer  structure. 

The  systematic  examination  of  the  various  specimens 
yielded  the  following  results  : — 

1.  Cerebrum. — On  naked  eye  examination  the  surface  ap- 
peared normal.  The  convolutions  were  well  developed,  and 
there  was  no  appearance  of  atrophy  or  other  change.  The 
interior  parts  of  the  cerebrum  also  presented  a  healthy  aspect. 
Microscopical  sections  of  the  motor  cortex  showed  that  the 
pyramidal  cells  and  other  elements  were  present,  and,  so  far  as 
the  methods  of  preservation  of  the  specimen  allowed  one  to 
form  an  opinion,  were  perfectly  normal.  Weigert  Pal  prepara- 
tions of  the  various  bundles  of  motor  and  other  fibres  passing 
through  the  internal  capsules  and  below  that  to  the  crura 
cerebri  stained  clearly  and  revealed  no  abnormality. 
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2.  Cerebellum. — On  naked  eye  examination  the  cerebellum 
appeared  to  be  normal  in  size  and  in  the  proportion  of  its 
several  parts.  No  microscopical  changes  were  detected  either 
in  the  central  or  in  the  lateral  lobes.  A  specially  careful  ex- 
amination was  made  of  the  lower  cerebellar  peduncles,  but 
nothing  unusual  was  detected,  and  there  was  no  indication  of 
any  sclerosis,  such  as  appears  in  the  direct  cerebellar  tract  in 
the  cord. 

3.  Pons  and  Medulla. — These  appeared  unaltered  on  naked 
eye  examination.  On  microscopical  examination  the  motor 
tract  remained  intact  until  it  had  reached  the  level  of  the 
decussation  of  the  pyramids,  at  which  level  the  sclerotic  charge 
became  visible. 

4.  Spinal  Cord  and  Peripheral  Nerves. — Naked  eye  ex- 
amination.— The  nerves  and  muscles  did  not  appear  in  any 
respect  abnormal.  The  spinal  cord  was  slightly  smaller  than 
one  usually  finds  it  in  health.  In  the  dorsal  region  it  was  much 
distorted,  but  part  of  the  distortion  may  have  been  due  to  the 
difficulty  in  removing  it  at  the  autopsy,  as  the  spinal  column 
was  greatly  and  irregularly  curved  at  this  level.  Microscopical 
examination. — Sections  of  the  muscles  disclosed  no  abnormality, 
and  so  far  as  could  be  determined,  they  were  unaltered  in 
structure  by  the  disease.  The  peripheral  nerves  showed  partial 
degenerative  changes  ;  some  bundles  of  fibrils  being  much  im- 
plicated, whilst  others  were  unaffected.  Probably  the  latter 
were  those  whose  function  was  a  motor  one,  whilst  the  former 
were  sensory.  The  state  of  the  posterior  root  ganglia  could  not 
be  determined,  as  unfortunately  they  were  not  included  in  the 
material  available  for  examination.  The  nerve  roots  themselves 
were  very  characteristically  affected,  the  anterior  roots  appear- 
ing perfectly  normal,  whilst  the  posterior  ones  exhibited  very 
advanced  degeneration.  The  degeneration  extended  over  all 
the  posterior  roots,  from  and  including  those  of  the  cauda  equina 
up  to  the  upper  dorsal  region.  Above  this  the  process  was 
slightly  less  uniform,  some  of  the  roots  containing  a  consider- 
able proportion  of  healthy  fibres,  whilst  others  were  almost 
wholly  degenerated. 

In  the  cord  itself  the  posterior  columns  were  found  to  be 
affected  from  the  sacral  segments  upwards.  The  diseased  areas 
corresponded  to  the  continuation,  in  the  cord,  of  the  posterior 
nerve  roots  which  had  been  found  degenerated  ;   whilst  the  en- 
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dogenous  tracts  escaped,  except  when   they  were   involved  by 
secondary  changes,  induced  by  their  proximity  to  affected  parts. 
In  the  upper  dorsal   region   where  the  nerve  roots   were  less 
uniformly  implicated,  healthy  root  fibres  were  seen  to  enter  the 
cord,    and    were    visible    in    the    higher    sections    which    were 
obtained    in    the    cervical   region.      The   lower    cervical    region 
contained  some  very  degenerate  nerve  roots,  and  their  prolonga- 
tion in  the  cord  was  filled  in  by  interstitial  tissue.      This  tissue 
could  be  seen  in  the  cord   sections  as  a  "  boomerang-shaped  " 
area,  which  corresponded  to  the  position  normally  occupied  by 
the  fibres  ascending  from  these  roots.      Some  of  the  highest 
cervical   nerve  roots  were  healthy,  and    their  fibrils   could   be 
traced  upwards  to  the  nuclei  at  the  top  of  the  column.      Above 
these  nuclei  the  morbid   process  did  not  extend  to  the  sensory 
tracts  passing  upwards  in  the  medulla.      In  the  lateral  columns 
there  was  marked  degeneration  of  the  crossed  pyramidal  tracts, 
of  the  direct  cerebellar   tract,   and,   in    part,  of   Gowers'  tract. 
The    motor  fibres,  as    has    already  been    noted,  seemed  quite 
normal   above   the   level   of   the   decussation    of   the   pyramids, 
though  possibly  the  number  of  fibres  may  have  been  fewer  than 
usual.      This  definite  limitation  of  the  degeneration,  which  has 
been  observed  in  other  cases,  is  not  very  easy  of  explanation, 
though  it  is  not  impossible  that  it   may  be  associated  with   the 
transition  from  the  cerebral  to  the  spinal  type  of  vascularisation. 
It  has  been   suggested  by  some  authorities  that  the  motor 
fibres  in  the  crossed  pyramidal  tract  are  not  truly  involved,  but 
that  the  lesion  really  arises  in  fibres  of  different  functions  which 
lie    amongst  the   motor  fibres  of  this  tract.       In   the  present 
instance   the    degenerative    changes    were   very  advanced    and 
certainly  implicated  all  the  nerve  elements  in  the  tract,  and  the 
sclerotic   change  appeared   to   correspond   closely  in   nature  to 
that  which  involved  the  posterior  columns,  although  the  process 
was  hardly  so  advanced  as  in  the  latter  situation. 

Jules  Vincelet,  working  under  Marie's  guidance,  has  recently 
drawn  attention  to  the  early  appearance  of  the  "  extension  type  " 
of  Babinski's  sign  as  an  indication  that  there  is  involvement  of 
the  true  crossed  pyramidal  fibres,  and  not  merely  of  other  fibres 
which  are  associated  with  them  but  exercise  other  functions. 

The  anterior  columns  in  the  case  under  consideration  were 
unaffected,  the  direct  pyramidal  tract  remaining  intact. 

The  interstitial  tissue  which  replaced  the  nerve  elements  in 
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the  affected  regions  was  shown  to  be  of  neuroglial  origin  by  its 
reaction  to  the  special  stains,  such  as  Van  Gieson's,  which  differ- 
entiate between  neuroglia  and  ordinary  connective  tissue.  In 
certain  parts,  where  the  process  had  advanced  to  a  certain  de- 
gree, but  where  it  had  not  reached  its  full  development,  the 
whorled  arrangement  described  by  Dejerine  was  frequently  met 
with.  The  most  abundant  instances  were  found  in  the  posterior 
columns,  but  a  sufficient  number  of  examples  were  observed  in 
the  region  of  the  crossed  pyramidal  tract  to  convince  one  that 
the  sclerotic  process  was  essentially  identical  in  both  situations. 

Where  the  change  was  furthest  advanced  the  whorled  ap- 
pearance could  no  longer  be  traced,  but  was  replaced  by  a  dense 
felted  growth  of  interstitial  tissue,  which  tended  to  pass  beyond 
the  original  limits  of  degeneration,  and  to  implicate  and  strangle 
healthy  nerve  fibrils  in  unaffected  parts. 

The  vessels  and  pial  septa  of  the  cord  were  not  obviously 
thickened  or  otherwise  altered  in  the  diseased  areas  ;  but  the 
systematic  measurements,  which  alone  are  adequate  to  settle 
the  question  definitely,  have  not  yet  been  completed,  and  a 
definite  report  on  these  will  be  supplied  in  another  com- 
munication. 

"  Amyloid  bodies  "  which,  following  Dr  Ford  Robertson's 
opinion,  I  am  inclined  to  regard  as  mesoglial  cells  more  or  less 
degenerated,  were  extremely  abundant  in  the  affected  areas,  and 
particularly  so  in  the  posterior  columns.  This  last  situation  is, 
of  course,  the  region  where  they  are  most  numerous  in  healthy 
cords,  but  in  this  disease  they  appear  to  be  vastly  more  numerous 
than  they  ever  are  in  health,  as  can  readily  be  seen  from  the 
specimen  figured  amongst  the  illustrations  attached  to  this  paper. 
In  Muller-hardened  specimens  they  can  be  well  demonstrated  by 
an  Orcein  stain.  They  vary  greatly  in  size,  and  the  explana- 
tion of  this  may  be  found  in  the  shape  of  the  degenerated 
mesoglial   cells,  of  which  they  are  cross-sections. 

In  the  grey  matter  of  the  cord  the  following  are  the  main 
facts  which  I  observed.  The  cells  of  Clarke's  column  were  in  a 
state  of  advanced  degeneration  ;  in  many  sections  taken  from 
the  levels  where  they  are  most  abundant  in  the  healthy  cord 
hardly  any  could  be  found,  and  none  of  those  that  were  seen 
looked  healthy.  The  other  nerve  cells  of  the  posterior  cornua 
also  seemed  poorly  developed,  but  they  have  not  yet  been  fully 
investigated.      No    material    deviation    from    the    normal    was 
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observed  in  the  motor  cells  of  the  anterior  cornua,  but  the 
pericellular  nerve  reticulum  seemed  rather  less  abundant  than 
usual — a  state  of  matters  not  unlikely  to  occur  when  the 
degeneration  of  the  crossed  pyramidal  tracts  was  so  far 
advanced. 

Owing  to  the  fact  that  the  specimens  were  all  hardened  in 
Miiller's  fluid,  the  exact  degree  of  cytological  change  could  not 
be  very  accurately  determined,  but  the  grosser  structural 
alterations  were  identified   with  certainty. 

p<  .  The  most  important  fact  which  the  above  observations 
contain  is  that  towards  the  upper  limit  of  the  lesion  in  the 
posterior  columns  some  of  the  posterior  roots  were  healthy  and 
others  degenerated,  and  that  the  fibres  which  are  continued 
upwards  in  the  substance  of  the  cord  from  these  roots  were 
found  to  correspond,  as  regards  their  state  of  health  or  implica- 
tion, with  that  of  the  roots  from  which  they  arose.  Thus,  as 
will  be  seen  from  the  sections  in  the  lower  cervical  region  of 
the  cord  which  are  figured  at  the  end  of  this  paper,  to  the 
degenerated  roots  of  the  seventh  cervical  nerves  corresponds  an 
area  of  ascending  degeneration  bordered  on  either  side  by 
relatively  healthy  nerve  fibres.  This  "  boomerang-shaped  " 
area  could  be  traced  for  some  distance  upwards  in  the  cervical 
cord  in  the  region  corresponding  to  that  which  has  been 
assigned  to  the  ascending  fibres  emanating  from  the  seventh 
cervical  root. 

The  conclusion  which  one  may  legitimately  draw  from  this 
observation  is  that  the  lesion  is  primarily  one  of  nerve  tissue 
and  not  a  disease  of  the  neuroglia,  and  that  certain  continuous 
elements  of  the  nerve  tissue  are  selectively  implicated.  The 
fact  that  the  lesion  affects  not  only  the  posterior  nerve  roots 
and  their  upward  continuation  in  the  cord,  but  also  certain 
fibres  of  the  peripheral  nerves,  confirms  this  opinion. 

It  may  be  worth  while  directing  attention  to  the  fact  that 
questions  bearing  on  the  distribution  of  a  lesion  like  that  found 
in  Friedreich's  ataxia  can  only  be  satisfactorily  determined  by 
the  somewhat  tedious  process  of  preparing  long  groups  of  serial 
sections  from  the  whole  length  of  the  cord  in  which  the  disease 
is  found,  and  that  the  most  important  region  to  study  in  detail 
is  that  which  marks  the  upper  limit  of  the  lesion,  as  here  one  is 
most   likely   to  encounter  these  transitional  stages  which  are 
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best  fitted  to  throw  light  on  the  exact   nature  and   method   of 
invasion  o\  the  pathological  process. 

One  may,  for  the  present,   sum   up   the  opinions  which  the 
examination  oi~  this  case  seems  to  justify  under  five  heads  : — 
i.    A   typical  case  of  Friedreich's   ataxia  of  long  standing 

enty-two  years)  may  show  no  changes  in  the  brain  or  cere- 
bellum, therefore  changes  in  these  parts  of  the  nervous  system 
do  not  constitute  a  necessary  part  of  the  pathology  of  this 
disease. 

2.  The  appearance  of  the  diseased  tracts  in  the  posterior 
and  lateral  columns  of  the  cord  are  sufficiently  similiar  to 
incline  one  to  the  belief  that  in  both  they  are  consequences  of 
the  same  pathological  cause. 

3.  The  distribution  of  the  lesion,  especially  as  it  is  found 
in  the  posterior  columns  and  sensory  nerves,  indicates  that  the 
nervous  elements  are  themselves  primarily  involved,  and  that 
the  increase  in  interstitial  tissue  is  secondary. 

4.  The  cause  of  the  disappearance  of  the  nerve  fibrils  is  to 
some  extent  a  matter  of  speculation.  So  far  as  the  writer's 
observations  have  hitherto  gone,  the  evidence  is  distinctly 
against  its  resulting  from  changes  in  the  pia  mater  or  vessels 
of  the  cord,  and  one  is  left  to  assume  that  certain  of  the  nerve 
elements  are  developmentally  defective.  This  defect  may  be 
due  to  imperfect  myelin  production,  or  to  a  condition  that  for 
want  of  more  definite  knowledge  may  be  called  deficient  lon- 
gevity, or  to  an  imperfect  faculty  of  repair  under  the  strain  of 
continued  use.  It  is  also  conceivable  that  some  of  the  nerve 
elements  may  be  specially  susceptible  to  the  action  of  a 
hypothetical  toxin  which  might  be  postulated  as  being  formed 
in  this  disease,  but  of  such  a  toxin  we  have  absolutely  no 
evidence. 

Of  course  the  ultimate  problem  that  confronts  one  is  why 
certain  nerve  tracts  should  show  a  special  lack  of  vitality  in  a 
hereditary  disease  like  Friedreich's  ataxia,  but  though  this  is  a 
problem  of  the  utmost  importance,  the  clue  to  its  solution  is 
still  unattained. 

5.  The  degenerated  nerve  structures  in  the  cord  are  re- 
placed by  neuroglial  elements  ;  the  earliest  stage  consists  in 
the  appearance  of  fibrils  of  interstitial  tissue.  These,  as  the 
process  advances  and  cicatrisation  occurs,  form  whorls  or 
"  tourbillons "   which  catch   up  and   distort  or  destroy  healthy 
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Plate  III.— To  illustrate  Dr  Rainy's  Paper. 
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Plate  IV.— To  illustrate  Dr  Rainy's  Paper. 
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nerve  fibres.  Finally,  where  the  sclerosis  is  most  advanced, 
the  whorls  coalesce  into  a  felted  mass  of  fibrils  that  occupy  the 
whole  substance  of  the  most  fully  degenerated  areas. 

Explanation  of  Plates. 

Fig.  1. — Peripheral  nerve,  stained  by  Weigert-Pal  method.  Some  bundles 
of  fibrils  appear  to  be  degenerated,  and  fail  to  stain  well.  They  probably 
consist  chiefly  of  sensory  fibrils. 

FlG.  2. — Cauda  equina,  stained  by  Weigert-Pal  method.  Motor  fibres 
healthy.     Sensory  fibres  degenerated. 

Fig.  3. — Spinal  cord,  below  fourth  lumbar  segment.  Motor  nerve  roots 
healthy,  sensory  degenerated.  Endogenous  tracts  of  posterior  columns 
escape. 

Fig.  4. — Spinal  cord,  about  second  dorsal  segment.  Sensory  nerve  root  at 
this  level  fairly  healthy. 

Fig.  5. — Spinal  cord,  at  seventh  cervical  segment.  A  degenerated  sensory 
nerve  root  entering. 

Fig.  6. — Spinal  cord,  at  sixth  cervical  segment.  The  degenerated  root 
entering  in  the  seventh  segment  is  here  represented  by  a  "  boomerang- 
shaped"  tract  occupied  by  its  degenerated  ascending  fibres. 

Fig.  7. — A  "tourbillon"  or  whorl  of  neuroglial  tissue  in  a  degenerated  area 
in  the  posterior  columns. 

EiG.  8. — "Amyloid  bodies1'  in  a  degenerated  part  of  the  posterior  columns. 
Orcein  stain. 
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I.  Original  Communications 
1.  RECURRING  TORSION  OF  THE  SPERMATIC  CORD 

By  J.  W.  Dowdex,  M.B.,  F.R. C.S.Ed.,  Assistant-Surgeon,  Edinburgh 
Royal  Infirmary 

TORSION  of  the  spermatic  cord  occurs  with  greater  frequency 
than  is  generally  supposed,  and  the  reason  why  it  is  not  more 
often  recognised  is  due  to  the  absence  of,  or  scant  information 
in  most  of  the  surgical  text-books. 

Perry  (1),  writing  on  torsion,  describes  two  varieties,  the 
first  characterised  by  one  sudden  and  acute  attack,  the  other 
by  more  or  less  frequent  recurrence,  with  or  without  the 
eventual  onset  of  an  acute  degree  of  torsion.  The  term 
"  Recurring  "  is  a  suitable  one  to  apply  to  this  second  variety. 
The  literature  in  connection  with  the  first  form  is  now  fairly 
large,    and    especially    good    are    the    monograph    by    Dr    A. 
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Lapointe  (2),  and  a  paper  by  Dr  J.  Vanverts,  of  Lille  (3). 
With  regard  to  the  second  variety — recurring  torsion  of  the 
cord — there  is  but  little  information.  Perry  and  Van  der  Poel 
^4)  have  described  cases,  while  Gifford  Nash  (5)  has  published 
an  interesting  case  bearing  on  this  variety.  Since  publishing  an 
account  of  two  acute  cases,  and  probable  recurring  one,  in  Sep- 
tember 1 90 1  (6),  six  others  have  been  seen  by  me,  five  of  which 
suffered  from  recurring  torsion  and  were  operated  on  ;  another 
case,  in  a  child  aged  five  months,  had  an  attack  which  passed 
off  spontaneously. 

Etiology. — The  main  predisposing  factor  is  the  abnormal 
manner  in  which  the  testicle,  suspended  by  the  cord,  hangs  free 
in  the  cavity  of  the  tunica  vaginalis.  Both  testicle  and  cord 
are  completely  surrounded  by  visceral  tunica  vaginalis,  so  that 
the  testicle  resembles  small  intestine,  and  the  cord  the  mesen- 
tery, termed  here  the  mesorchium.  Lauenstein  (7)  has  com- 
pared this  arrangement  to  a  fruit  hanging  by  its  stalk,  and  a 
term  descriptive  of  this  would  be  "  floating  testicle."  This 
condition   was   present  in   all   the  five  cases  operated   on. 

Lauenstein   has  also  laid  stress   on   a  broad   and   flattened 
cord  as  another  predisposing  cause,  and  this  was  found  in  the 
five  operated-on  cases.      Not  only  is  the  cord  flat,  but  it  shows 
as  well  an  abnormality  in  the  disposition   of  the  vas  deferens 
and    the    main    vessels.      The    chief   vascular   structures    pass 
between  the  visceral  layers  of  the  tunica  vaginalis  to  the  globus 
major,  occupying  one  border  of  the  mesorchium,  while  in  the 
other  the  vas  deferens  ascends  from  the  globus  minor.      There 
is   no   satisfactory    term    for   this    arrangement  :    "  Bifiditie   du 
Cordon  "    or   "  Bifurcation "    expresses    inadequately    the  con- 
dition, and  it  appears  to  me  that  "  Intermesorchial   separation 
of  the  cord  "   is  more  suitable.      Kocher  (8)   describes  how  this 
may  be  brought  about   in   the   descent   of  the  testicle.      The 
lower  end  of  the  testicle,  globus  minor  and   part  of  the  cord 
covered  by  tunica  vaginalis,  are  arrested   in   their  descent,  but 
the  upper  end   and   globus   major,   together   with  the   vessels, 
continue  ;   consequently    the  testicle    tends  to   assume  a  hori- 
zontal position,  and  the  vessels  are  drawn  away  from  the  vas 
deferens   by   the   descending   globus   major.      If,  however,  the 
descent  of  the  globus  major  continues,  complete  vertical  inver- 
sion of  the  testicle  may  occur,  so  that  the  globus  major  lies 
inferior  to  the  globus  minor. 


BY    MR    J.    W.    DOWDEN  IOI 

Curling  (9)  considers  the  chief  factor  to  be  the  defective 
formation  or  attachment  of  the  middle  strand  of  the  guber- 
naculum  testis,  with  the  result  that  there  is  no  fixation  of  the 
lower  portion  of  the  testis  to  the  bottom  of  the  scrotum. 

As  to  the  side  affected,  in  ten  cases  of  recurring  torsion 
five  were  right  and  five  were  left.  In  acute  torsion,  also,  neither 
side  shows  any  marked  preponderance.  The  testicle  may  be 
situated  anywhere  in  the  line  of  descent.  In  ten  undoubted 
cases,  the  testis  was  descended  in  six,  almost  descended  in  two, 
and  in  two  was  in  the  inguinal  region. 

Puberty  may  be  considered  as  another  predisposing  cause, 
for  in  both  recurring  and  acute  torsion  the  majority  of  reported 
cases  developed  symptoms  about  this  period.  In  ten  cases  of 
.recurring  torsion  the  ages  were  20,  12,  13,  24,  and  3.  In 
Van  der  Poel's  (4)  case  it  was  22,  and  11  and  1  3  in  two  of 
Perry's  (1).  Nicoladoni  (10)  reported  a  case  where  attacks 
began  at  1  2  ;  Macaigne  and  Van  verts  (11)  one  at  15.  Nash 
and  Perry  (2)  reported  cases,  aged  19  and  15,  where  a  torsion 
was  diagnosed  and  untwisted. 

Lapointe  found  that  in  37  cases  of  acute  torsion,  24 
occurred  between  13  and  25.  It  must,  however,  be  borne  in 
mind  that  many  cases  of  torsion  in  the  infant  are  undiagnosed, 
or  the  symptoms  attributed  to  an  orchitis,  which — with  no 
scientific  foundation  whatever — it  is  said  undescended  testes 
are  liable  to. 

Pearce  Gould  (12),  Colley  (13),  and  Spencer  (14),  refer  to 
the  increased  vascular  arrangement  at  this  period. 

Exciting  Causes. — These  are  indefinite.  The  statements 
usually  made  by  patients  are  that  it  was  caused  by  strain, 
walking,  coming  on  at  night  in  three  cases  ;  crossing  the  right 
leg  over  the  left  caused  the  condition  in  a  right  cord,  and 
crossing  the  left  leg  over  the  right  also  caused  it  in  another 
case  on  the  right  side.  R.  VV.  Johnston  (15)  suggests  the 
action  of  the  cremaster,  and  J.  Hutchinson,  jun.  (16),  thinks  the 
sudden  contraction  of  its  more  oblique  fibres  may  produce  the 
condition.  Davies  looks  on  the  gubernaculum  testis  as  a  factor. 
Spencer  looks  on  the  veins  as  a  factor  ;  and  when  it  is  con- 
sidered how  at  puberty  there  is  a  venous  hypertrophy,  how  the 
veins  are  arranged  at  one  edge  of  a  broad  cord,  and  how  they 
may  be  distended  by  abdominal  strain,  weight  ought  to  be 
attached  to  the  theory.      Position  plays  a  role  in  the  production. 
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The  exciting  cause  cannot  be  stated.  Probably  there  are 
combinations  of  conditions  which  by  their  united  action  cause 
the  onset,  otherwise  the  sufferer  would  incessantly  be  having 
attacks. 

Symptoms. — Patients  generally  apply  for  advice  during  a 
severer  attack  than  usual,  or  because  the)'  have  just  passed 
through  one,  or  annoyed  by  attacks  they  wish  to  avoid  the 
repetition  of  them. 

The  history  is  generally  typical,  the  sudden  onset  of  pain 
in  the  testicle,  sickening  in  character  and  spreading  over  the 
hypogastric  and  up  towards  the  lumbar  region.  Vomiting 
usually  soon  takes  place,  and  signs  of  more  or  less  collapse 
shown  by  pallor  and  perspiration  on  the  forehead  and  lips. 
The  testicle  is  extremely  tender,  and  swelling  takes  place  in 
this  region  in  the  course  of  a  few  hours.  Prostration  is  com- 
plete till  relief  comes  in  the  course  of  a  few  hours,  with  the 
sudden  cessation  of  the  severe  symptoms  and  the  gradual 
disappearance  of  the  local  swelling  in  some  twenty-four  hours. 
These  attacks  vary  in  severity  and  come  on  at  intervals  of 
weeks,  or  more  often  months.  For  years  such  recurring  attacks 
may  occur  from  time  to  time,  as  in  two  cases  where  for  ten 
years  there  had  been  recurring  attacks.  During  an  attack  the 
local  symptoms  are  extreme  tenderness,  especially  about  the 
epididymis,  and  some  hours  after  the  onset  fluid  is  generally 
present  in  the  tunica  vaginalis.  The  epididymis  may  lie 
anterior  and  is  enlarged.  A  hard  tender  area  on  the  cord 
may  be  felt,  which  is  the  site  of  the  torsion.  The  general 
symptoms  have  been  mentioned  with,  after  some  hours,  a 
possible  rise  of  temperature,  as  was  noticed  in  one  case, 
of  ioo  F.  In  acute  torsion  this  rise  of  temperature  also 
occurs;  it  was  ioo°  F.  and  ioo.6c  F.  in  two  cases  reported 
by  me. 

If  advice  is  sought  after  an  attack,  in  addition  to  the 
history  the  testicle  may  lie  in  an  abnormal  position.  An 
endeavour  should  be  made  to  produce  torsion  by  grasping  the 
testicle  and  rotating  it  in  its  vertical  axis,  first  of  all  inwards, 
and  failing  this,  outwards  ;  in  this  way  the  characteristic  pain 
may  be  induced. 

Recurring  torsion  may  occur  in  infants,  as  was  shown  in 
a  case  seen  by  me  with  Drs  Burn  Murdoch  and  A.  N.  S. 
Carmichael,  where  an   infant  aged   five   months  was  suddenly 
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seized  with  intense  pain,  referred  to  the  right  testicle,  and 
accompanied  by  collapse.  A  hard  swelling  was  noticeable 
in  the  cord  exquisitely  tender  ;  there  was  no  impulse.  The 
testicle  was  descended  and  tender.  Vomiting  occurred  shortly 
after  the  onset.  Four  hours  later  there  was  swelling  in  the 
right  scrotum  due  to  fluid.  The  epididymis  was  enlarged 
and  tender.  The  severe  symptoms  somewhat  suddenly  abated 
about  this  time,  and  the  swelling  disappeared  in  some  twenty- 
four  hours.  No  recurrence  or  atrophy  of  the  testicle  had  taken 
place  five  months  later.  In  this  case  there  may,  of  course,  be 
recurring  attacks,  and  in  one  patient  seen  by  me  the  attacks 
began  at  the  age  of  three. 

Diagnosis. —  When  the  testicle  is  descended  the  condition 
which  most  closely  resembles  it  is  epididymo-architis.  There 
is,  however,  the  sudden  onset  of  pain  with  collapse  in  a  person 
otherwise  well,  the  early  and  severe  local  tenderness,  with 
possibly  the  tender,  hard  knot  where  the  cord  has  twisted. 
A  negative  history  of  mumps  and  an  absence  of  gonococci  in 
a  stained  film  of  urethral  mucus  will  also  help  the  diagnosis. 
The  history,  of  course,  is  of  the  greatest  assistance.  After 
swelling  has  occurred,  strangulated  hernia  may  be  simulated, 
especially  if  the  vomiting  and  collapse  be  marked.  It  will 
be  found,  however,  that  pain  was  the  first  symptom,  followed 
in  some  hours  by  swelling.  In  hernia  there  is  usually  swelling 
followed  by  pain.  In  torsion  there  is  no  fulness  in  the 
inguinal  region,  the  vomiting  tends  to  cease,  and  obstruction 
is  rarely  complete. 

In  undescended  testes  the  onset  of  torsion  is  most  likely 
to  be  confused  with  strangulated  hernia,  but  the  empty  scrotum 
ought  immediately  to  raise  a  suspicion  as  to  the  true  condition, 
though,  of  course,  both  may  exist,  the  sudden  pain,  followed 
by  swelling  and  generally  incomplete  obstruction.  In  children 
the  chief  difficulty  arises  ;  but  the  time  the  case  is  seen  im- 
provement in  the  collapse  has  taken  place,  while  a  rise  of 
temperature  may  aid  the  diagnosis.  Exploratory  incision  may 
be  needed. 

The  diagnosis  of  epididymo-architis  in  an  undescended 
testicle  must  be  made  on  the  lines  already  given.  It  is  a 
popular  belief  that  inflammation,  often  followed  by  atrophy, 
is  liable  to  attack  such  misplaced  testes  ;  and  though  this  state- 
ment is  constantly  repeated,  there  is  no  proof  whatsoever  that 
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it  is  the  case  beyond  the  clinical  symptoms  which  are  those 
of  torsion.  Even  as  recently  as  December  1 904,  Odiorne  and 
Simmons,  in  the  "  Annals  of  Surgery,"  state  that  "  the  un- 
descended testicle  is  more  commonly  the  seat  of  inflammatory 
conditions  than  one  which  is  normally  placed,"  and  shortly  after 
a  typical  case  of  recurring  torsion  is  described. 

At  the  end  of  Lapointe's  monograph  six  cases  are  mentioned 
of  hemorrhagic  infarction  without  torsion,  but  on  reading  them 
over  it  appears  probable  that  they  were  primarily  due  to  torsion 
which  had  spontaneously  become  rectified  after  permanent 
damage  had  taken  place. 

Rare  conditions  that  might  simulate  the  complaint  are 
embolism  of  the  spermatic  artery,  appendicitis  in  an  inguinal 
hernia,  ruptured  varicocele. 

When  a  case  is  seen  in  the  interval  there  is  nothing  which 
simulates  closely  these  attacks. 

Pathology. — In  seven  out  of  eight  cases  of  recurring  torsion 
where  the  direction  of  the  twist  was  noted,  the  rotation  took 
place  from  without  inwards. 

Lauenstein  refers  to  this  in  acute  torsion  also,  but  Lapointe, 
from  the  literature  of  twenty-four  cases,  says  no  rule  can  be 
formulated. 

The  degree  of  torsion  in  recurring  cases  varies,  but  when 
one  has  been  seen  on  account  of  the  severity  of  the  attack, 
a  difference  of  half  to  two  full  turns  has  been  noticed. 

The  site  of  the  twist  is  in  that  free  portion  of  the  cord  which 
is  covered  by  tunica  vaginalis. 

A  reference  to  the  pathology  of  acute  torsion  must  be  made 
in  order  to  understand  the  lesions  in  the  recurring  form. 

There  is  more  or  less  bloodstained  fluid,  occasionally  clot, 
in  the  tunica  vaginalis.  The  cord  and  epididymis  are  greatly 
swollen,  and  purplish  red  or  almost  black  in  colour,  while  the 
spiral  intersections  produced  by  the  twist  are  obvious,  and 
resemble  strangulated  intestine.  The  testicle  has  been  described 
as  double  its  size,  but  in  two  children  operated  on  by  me  on 
the  fifth  day  it  was  normal. 

It  is  difficult  to  understand  how  such  a  dense  structure  as 
the  tunica  albuginea  can  be  distended  to  any  great  extent. 

On  examination  of  the  affected  part  the  veins  have  been 
found  obliterated,  and  the  spermatic  artery  pervious,  with  the 
result  that  the  distal  parts  are  engorged  with  blood,  and  laxer 
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structures  more  so  than  the  testicle,  hence  the  striking  appear- 
ance of  the  epididymis  and  adjacent  cord  below  the  twist. 
Section  of  the  parts  shows  the  intense  engorgement.  The  result 
of  the  lesion  is  the  destruction  of  the  testicle,  an  aseptic  death 
of  the  gland,  which  becomes  converted  into  fibrous  tissue. 

With  such  evidence  it  is  possible  to  understand  what  may 
take  place  in  recurring  cases.  Repeated  congestions,  some 
severe,  would  possibly  tend  to  produce  a  certain  amount  of 
fibrosis  of  the  testicle,  and  epididymis  with  subsequent  atrophy. 

Prognosis. — The  only  prognosis  that  can  be  given  in  re- 
curring torsion  is  that  the  attacks  will  continue,  and  probably 
result  in  a  varying  degree  of  atrophy  unless  an  operation  to  fix 
the  testicle  is  performed.  At  any  time  such  an  acute  degree  of 
torsion  may  occur  that  a  termination  in  atrophy  takes  place, 
even  if  the  patient  knows  how  to  untwist  the  cord. 

A  testicle  in  the  inguinal  region  is  probably  functionless,  so 
the  effect  of  torsion  on  it  need  only  be  considered  from  the 
point  of  view  of  pain  and  annoyance  from  repeated  attacks. 

So  far  as  is  known,  torsion  of  the  cord  has  never  proved 
fatal. 

Treatment. — When  torsion  is  present  an  endeavour  should 
be  made  to  untwist  the  cord — detorsion — first  from  within  out- 
wards. No  great  force  should  be  used,  and  rotation  should  be 
continued  until  relief  is  felt,  or  the  pain  and  resistance  become 
so  severe  that  it  is  obvious  the  wrong  direction  has  been  taken. 
The  opposite  rotation  should  then  be  tried.  There  is  some 
pain  connected  with  this  manipulation,  but  not  very  severe, 
and  if  successful  there  is  immediate  relief.  If  detorsion  fails, 
operation  is  called  for,  both  to  untwist  and  also  to  fix  the 
testicle. 

When  from  the  history  and  examination  a  diagnosis  has 
been  made,  an  operation  ought  to  be  carried  out  to  fix  the 
testicle,  and,  if  undescended,  an  endeavour  at  the  same  time  be 
made  to  bring  it  down  into  the  scrotum. 

An  oblique  incision  just  below  the  external  abdominal  ring 
is  made,  and  the  tunica  vaginalis  exposed  and  separated  from 
the  coverings.  When  opened  there  is  usually  some  clear,  yellow 
fluid  present.  The  parietal  layer  of  the  tunica  vaginalis  is 
clipped  away,  and  the  visceral  layer  over  the  testicle  and  cord 
gently  scraped.  The  testis  is  now  fixed  to  the  coverings  by 
one  or  more  catgut  stitches  passed  through  the  tunica  albuginea, 
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being    careful     to    anchor    it    well     down    without    producing 
torsion. 

I  have  to  thank  Professor  Annandale  and  Mr  C.  W.  Cath- 
cart  for  their  kindness  in  allowing  me  to  make  use  of  material 
in  their  wards. 
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2.   BRADYCARDIA 

By  G.  A.  Gibson,  M.D.,  D.Sc.  Edin.,  LL.D.  St  And.,  F.R.C.P.Ed., 
Physician  to  the  Royal  Infirmary,  Edinburgh 

Diminution  of  the  rate  of  the  heart  beat,  whether  persistent 
or  intermittent,  is  certainly  not  an  observation  of  yesterday. 
It  was  a  symptom  well  known  to  Galen,  as  may  be  seen  in 
several  of  his  works  on  the  pulse  ; x  no  definite  standard  for 
measuring  it,  however,  was  employed  till  Kepler,  as  we  learn 
from  Haller,"2  suggested  the  idea  of  counting  the  number  of 
pulsations  in  a  minute.  Morgagni  3  gave  an  excellent  descrip- 
tion   of    it,    and    narrated     some    admirable    cases    in    point  ; 

1  "  Uepi  0(.a<popas  ccpvynwv,"  /3tj3.  a.  "  Galeni  Librorum,  Pars  tertia,"  1538,  p.  10. 
Translated  into  Latin  in  "  De  differentiis  Pulsuum,"  lib.  i.  "Opera  omnia,"  1542, 
tomus  iv.  col.  183. 

2  "  Elementa  Physiologiae,"  1760,  tomus  ii.  p.  259. 

3  "  De  Sedibus  et  Causis  Morborum,"  1762,  tomus  i.  p.  70;  tomus  ii.  p.  420. 


BY    DR    G.    A.    GIBSON  107 

Adams,1  Burnett,-  Holberton,3  and  Stokes 4  aroused  new- 
interest  in  the  condition,  and,  during  the  fifty  years  which 
have  elapsed  since  the  last-mentioned  physician  published  his 
masterpiece,  several  authors  have  produced  important  observa- 
tions upon  the  subject.  As  the  present  contribution  makes  no 
pretensions  to  be  in  any  way  an  historical  inquiry,  only  the 
names  of  those  who  have  made  real  additions  of  value  to  our 
knowledge  will  be  mentioned,  and  their  observations  will  be 
referred  to  in  connection  with  the  particular  aspects  of  the 
subject  to  which  the)-  have  specially  devoted  attention. 

Definition. — The  term  bradycardia,  originally  suggested  by 
Grob,5  has  in  recent  years  been  employed  to  denote  reduction 
of  the  rate  of  the  heart  beat  below  the  normal  limits  of  health. 
As  the  heart  beat  varies  in  rate  with  age,  sex,  and  size,  it  mus 
be  obvious  that  the  line  separating  the  normal  from  the 
abnormal  cannot  be  other  than  a  somewhat  variable  standard. 
We  may,  however,  assume  that  in  the  male  adult  any  rate 
below  fifty  per  minute  is  pathological.  Bradycardia,  like 
tachycardia,  is  purely  a  symptom,  and  should  never  be 
regarded  as  a  disease.  As  will  be  seen  in  the  sequel,  several 
distinct  varieties  of  clinical  phenomena  are  included  under  the 
general  term. 

Etiology. — The  causes  of  diminished  rate  of  the  heart  beat 
are  numerous,  and,  in  order  to  have  a  thorough  understanding 
of  the  different  factors  inducing  the  characteristic  group  of 
appearances,  it  is  convenient  to  divide  them  into  two  classes. 
To  the  first  belong  all  the  various  influences  which  produce 
the  conditions  of  the  circulatory  apparatus  leading  to  the 
disturbance  of  function  now  under  consideration  ;  in  the 
second  are  the  special  alterations  in  cardiac  activity  which 
give  rise  to  the  clinical  results.  The  former  group  of  causes, 
which  may  be  called  extrinsic,  will  be  considered  in  this  part  of 
the  paper  ;  the  latter,  to  which  the  term  intrinsic  may  be 
applied,  will  be  more  appropriately  dealt  with  under  the  head 
of  pathology. 

To  the  first  or  extrinsic  group  of  causes  much  attention 
has    been    given    by   many    authors,   amongst    whom    may    be 

1  Dublin  Hosp.  Rep.,  1827,  p.  448. 

2  Med.-Chir.  Trans.,  London,  1827,  p.  202. 

3  Ibid.,  1841,  p.  76. 

4  "Diseases  of  the  Heart  and  Aorta,"  1854.  p.  302. 

5  Deutsches  Arch.  f.  klin.  Med.,  Leipzig,  18S8,  Bd.  xlii.  S.  574. 
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mentioned  Grob,1  Huchard,'-  Morison,8  Ogle,4  Edes,6  and  Osier.0 
The  classification  of  the  different  factors  has  been  pursued 
with  much  zeal,  and  although  some  divergences  naturally 
occur  in  the  views  expressed  by  the  various  writers,  there  is  a 
general  agreement  as  to  the  principles  on  which  the  arrange- 
ment of  these  causes  is  based.  The  following  classification 
appears  to  me  at  once  simple  and  comprehensive,  and  it  agrees 
in  the  main  with  the  general  trend  of  opinion  held  at  present. 
In  presenting  this  summary,  it  is  quite  unnecessary  to  cite 
those  who  have  laid  most  stress  upon  the  different  factors. 

The  condition  may  depend  upon  personal  idiosyncrasy — 
sometimes  purely  an  individual  peculiarity  ;  in  other  instances 
the  expression  of  a  family  tendency.  Examples  of  each  are 
by  no  means  uncommon,  and  occur  in  conditions  of  perfect 
health  otherwise,  even  in  young  athletes.  How  the  condition 
is  produced  in  such  instances  must  often  be  matter  for 
speculation,  but  probably  the  nervous  system  is  the  dominant 
factor.  In  such  cases  it  is  to  be  borne  in  mind  that  the 
bradycardia  is  usually  not  of  a  pronounced  type. 

Definite  nervous  influences  are  weighty  agencies  in  diminish- 
ing the  rate  of  the  heart.  Amongst  the  causes  thus  operative 
it  will  be  convenient  first  to  consider  structural  lesions. 
Amongst  such  organic  changes,  tumour  and  abscess  of  the 
brain,  sinus  thrombosis  and  meningitis,  diseases  and  injuries  to 
the  upper  part  of  the  spinal  column,  and  pressure  upon  the 
trunk  of  the  vagus  in  the  neck,  are  of  greatest  importance. 
Reflex  influences  arise  from  the  various  organs,  and  are  mostly 
connected  with  pain  or  stress — from  the  heart  itself  when 
labouring  strenuously  against  heavy  odds  ;  from  the  lungs 
in  affections  of  the  pleura,  parenchyma,  or  tubes  ;  from  the 
liver  or  its  ducts  in  inflammatory  lesions  or  calculous  dis- 
orders ;  from  the  stomach  in  catarrhal,  ulcerative,  or  obstructive 
disturbances  ;  from  the  intestines  in  catarrhal  conditions  and 
peristaltic    disturbances  ;    from    the    kidney    in    presence  of  a 

1  Loc.  cit. 

2  Huchard  has  written  numerous  papers  on  the  subject,  but  these  may  all  be 
consulted  in  his  classical  work,  "Traite  clinique  des  Maladies  du  Cceur  et  des 
Vaisseaux,"  2me  edit.,  1893,  p.  321. 

3  Lancet,  London,  1895,  v°l-  •'•  P-  1281. 

4  Ibid.,  1897,  vol.  i.  p.  296. 

5  Trans.  Ass.  Am.  Physicians,  1 901,  vol.  xvi.  p.  521. 

6  Lancet,  London,  1903,  vol.  ii.  p.  516. 
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calculus,  or  of  undue  mobility  ;  nay,  even  disorders  of  the 
pelvic  viscera  may  be  the  starting-point  of  reflex  influences 
affecting  the  rate  of  the  heart.  Under  the  head  of  functional 
causes  may  be  grouped  those  associated  with  melancholia, 
hysteria,  and  hypochondriasis  ;  as  to  the  method  of  action  of 
these  conditions,  there  is  nothing  but  speculation  to  occupy  our 
attention,  but  it  is  probable  that  faulty  chemistry  is  as  much 
concerned  with  the  pulse  changes  as  nervous  influences. 
Finally,  amongst  nervous  agencies,  it  is  undoubted  that  the 
influence  of  the  will  has  to  be  reckoned  with.  Well-authenti- 
cated cases  are  on  record  in  which  voluntary  diminution  of  the 
rate  of  the  heart  has  been  produced,  not  only  by  Oriental 
fakirs  and  other  fanatics,  but  by  men  of  Western  race  and 
modern  education.  Direct  drains  from  the  system,  as  in 
haemorrhage  and  other  discharges,  have  also  to  be  placed  here, 
as  acting  mainly  through  the  nervous  system. 

Toxic  agents  exert  a  most  powerful  influence  upon  cardiac 
frequency,  and  the  symptom  is  found  as  the  result  of  metallic 
poisoning,  as  in  plumbism,  where  the  effect  is  chiefly  produced 
by  acting  on  the  vessels  ;  in  vegetable  poisoning,  as  by  digitalis 
and  tobacco,  where  the  effect  is  seen  both  on  vessels  and 
heart ;  in  microbic  poisoning,  as  in  influenza,  diphtheria,  and 
enteric,  where  both  circulatory  and  nervous  systems  suffer  ;  and 
in  metabolic  poisoning,  as  in  the  auto-intoxication  of  con- 
stipated, uremic,  puerperal,  and  exhausted  persons,  in  all  of 
whom  the  influence  appears  to  be  exerted  through  the  nervous 
as  well  as  the  circulatory  organs. 

Lastly,  there  are  conditions  altogether  confined  to  the 
circulatory  system — in  considerable  rise  of  pressure,  such  as 
may  be  found  in  arterial  hypertonus,  vascular  sclerosis,  and 
cardiac  degenerations.  Under  one  or  other  of  these  various 
causes  every  factor  leading  to  the  symptom  under  consideration 
may  be  placed.  Probably  in  most  cases  the  causation  of  the 
symptom  involves  more  than  one  of  the  influences  which  have 
been  thus  briefly  enumerated. 

Semeiology. — An  extensive  field  of  observation  has  given 
me  opportunities  for  the  study  of  numerous  cases  showing  the 
symptom  in  all  the  forms  that  have  been  recognised,  and  pro- 
duced by  most  of  the  causes  which  have  been  suggested. 
Before  attempting  any  sketch  of  the  clinical  features  attendant 
upon  the  symptom,  it  will  be  helpful  to  premise  that  in  certain 
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cases  the  whole  heart  participates  in  the  diminished  rate  of 
pulsation,  i.e.  the  auricular  and  ventricular  portions  of  the  heart 
both  manifest  infrequencv  of  action.  This  is  commonly,  but 
not  uniformly,  the  condition  found  in  the  cases  of  nervous  and 
toxic  origin.  On  the  other  hand,  the  symptom  is  frequently 
found  to  depend  upon  a  loss  of  conduction  of  the  pulsation 
from  the  auricles  to  the  ventricles  ;  in  other  words,  the  diminu- 
tion of  rate  is  caused  by  lessened  frequency  of  ventricular 
action.  This  is  most  characteristic  of  those  cases  in  which  the 
condition  is  the  result  of  arterial  degeneration  with  interstitial 
myocarditis.  The  examples  which  are  given  in  the  sequel  have 
been  selected  from  this  latter  class  as  being  of  much  greater 
interest  than  the  former,  especially  in  view  of  their  probably 
aiding  in  the  solution  of  some  questions  now  being  keenly 
discussed. 

There  may  be  an  absolute  latency  of  all  symptoms  save 
the  one  central  fact  of  infrequent  heart  beat  and  arterial  pulse. 
This  is  seen  most  particularly  in  the  infrequent  pulse  of  the 
apparently  healthy.  In  most  instances  manifesting  the  symp- 
tom there  are  attendant  phenomena  which  must  engage  our 
attention. 

As  regards  the  circulatory  system  itself,  there  may  be  no 
symptoms,  but  it  is  common  to  find  some  breathlessness  on 
exertion  and  sensations  of  palpitation  or  tremor.  Occasionally 
such  overwhelming  accompaniments  as  angina  may  be  experi- 
enced. Pallor  is  common  ;  the  arteries  may  show  healthy  or 
degenerative  conditions  ;  the  vessels  may  be  turgid  or  empty  ; 
the  pressure  may  be  high  or  low,  and  the  pulsation  may  be 
regular  or  irregular,  according  to  the  various  circumstances 
which  are  present.  As  a  general  rule,  the  heart  is  enlarged, 
but  this  is  not  invariable  ;  its  impulse  may  be  strong  or  weak, 
and  the  sounds  may  be  clear  or  obscured  by  different  murmurs  ; 
of  these,  the  most  common  are  systolic  murmurs  at  the  great 
venous  orifices.  In  all  these  cases  the  point  which  will  be 
found  of  greatest  interest  is  the  comparison  of  the  movements 
of  the  vessels  in  the  neck  and  the  apex  beat. 

The  digestive  system  is  often  found  in  a  condition  of 
disturbance  which  commonly  stands  in  an  etiological  relation 
to  the  cardiac  disorders.  Gastro-enteric  catarrh,  with  its  usual 
symptoms,  is  frequent.  It  need  scarcely  be  added  that  in 
certain  grave  cases  the  peritoneum  may  be  involved  by  transu- 
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dation.  In  a  certain  number  of  cases  examination  of  the 
respiratory  organs  yields  characteristic  results — breathlessness 
and  cough  are  common,  the  latter  being  accompanied  by  a  thin 
frothy  expectoration.  The  explanation  of  these  phenomena  is 
found  in  the  presence  of  hyperemia  or  cedema  of  the  lungs. 
But  there  are  many  cases  of  longstanding  diminution  of  rate 
in  which  the  respiratory  organs  are  quite  intact.  Disturbance 
of  the  functions  of  the  kidneys  is  common.  Polyuria,  albumi- 
nuria, glycosuria — any  one  of  these  may  be  present,  according 
to  the  special  group  of  circumstances  in  which  the  symptom 
has  made  itself  manifest.  The  skin,  as  has  already  been 
mentioned,  is  often  pale,  but  this  is  by  no  means  a  constant 
phenomenon,  and  there  are  instances  in  which  flushing  is  to  be 
seen.  All  such  appearances  are  obviously  the  result  of  dis- 
turbance of  the  vasomotor  nervous  system. 

In  one  particular  form  in  which  the  heart  beat  is  reduced, 
nervous  symptoms  are  prominent.  In  the  paroxysmal  type 
the  attacks  are  frequently  accompanied  by  various  nervous 
diseases.  Transient  attacks  resembling  petit  ma/,  in  the  form 
of  brief  lapses  in  the  continuity  of  consciousness,  or  short 
periods  during  which  the  memory  is  found  to  be  enfeebled,  are 
often  observed.  Such  minor  symptoms  are  often  surpassed  by 
attacks  of  faintness  and  giddiness  passing  on  to  complete  syn- 
cope. In  other  instances  all  the  appearances  of  ingravescent 
apoplexy  may  be  observed,  and  in  yet  other  instances  there 
may  be  convulsive  seizures  of  an  epileptiform  type. 

There  are  three  distinct  forms  in  which  the  symptom  under 
consideration  shows  itself.  In  the  first  place,  there  is  a  well- 
known  type  characterised  by  the  occurrence  of  transient  attacks 
of  infrequent  cardiac  action  with  a  normal  rate  at  other  times. 
This  is  seen  particularly  in  the  paroxysms  of  the  "  Adams- 
Stokes  syndrome,"  as  the  complex  of  symptoms  is  commonly 
termed.  In  the  second  place,  a  persistent  condition  of  low  rate 
of  heart  beat  is  universally  recognised.  It  is  not  suggested  by 
the  use  of  the  term  persistent  that  the  condition  is  permanent, 
simply  that  it  continues  for  a  period  of  some  duration,  as  in  the 
case  of  the  infrequency  of  pulsation  after  some  of  the  infections. 
In  the  third  place,  with  a  persistently  infrequent  heart  beat, 
there  are  paroxysms  of  still  greater  reduction  of  the  rate  of  the 
cardiac  pulsations.  No  doubt  all  these  varieties  are  linked 
together  by  numerous  intermediate  degrees  of  impaired  activity, 
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but  these  three  forms  can  be  clearly  recognised  as  the  central 
types.  The  more  searching  investigation  of  the  agencies  by 
which  in  some  instances  the  whole  heart  is  implicated  in  the 
lessened  rate  of  action,  while  in  others  the  ventricles  alone  are 
concerned,  will  be  considered  in  the  next  section. 

From  my  records  of  cases  showing  great  reduction  of  heart 
rate,  only  three  of  the  most  noteworthy  have  been  selected  for 
description  in  this  paper.  They  belong  without  exception  to  the 
type  depending  upon  definite  arterial  and  myocardial  changes, 
and  they  have  been  chosen  because  cases  belonging  to  this 
category  afford  a  much  better  opportunity  than  any  others  of 
thoroughly  studying,  not  only  the  extrinsic  causes,  but  also  the 
intrinsic  mechanism,  by  which  the  phenomena  are  produced. 
Along  with  them  another  case  is  recorded  to  form  a  contrast. 
It  is  one  in  which  there  was  great  irregularity  and  inequality 
of  the  cardiac  pulsations,  which  at  times  were  so  feeble  as  to 
simulate  the  appearances  of  definite  and  considerable  reduction 
of  rate. 

Case  I. — A  physician,  ?et.  80,  has  been  seen  frequently 
along  with  Dr  Church  and  Professor  Wyllie.  Four  years  ago 
he  was  seized  in  the  train  near  Edinburgh  by  an  attack  of 
unconsciousness  with  epileptiform  movements.  When  seen 
shortly  afterwards  by  Dr  Wyllie  and  myself,  the  pulse  rate 
was  16  per  minute,  the  heart  sounds  were  feeble,  and  obscured 
by  systolic  murmurs,  both  mitral  and  tricuspid.  There  was  no 
actual  loss  of  consciousness,  but  the  patient  was  drowsy  and 
tired.  There  was  considerable  gastro-enteric  disturbance,  and 
in  our  opinion  this  was  the  exciting  cause  of  the  attack.  In  a 
few  days  the  condition  had  become  quite  normal,  and  the  pulse 
returned  to  its  usual  rate  of  about  60.  Several  similar  attacks 
occurred  during  the  next  two  years,  during  one  of  which  the 
pulse  rate  fell  to  9  per  minute.  After  the  last  seizure  the  rate 
of  the  pulse  became  permanently  low,  ranging  from  23  to  27 
per  minute. 

The  patient  looks  healthy,  and  is  able  to  take  a  keen  interest 
in  everything.  The  digestion,  although  rather  sluggish,  is  fairly 
good.  The  radial  arteries  are  hard  and  resistant,  but  not  dis- 
tinctly tortuous.  The  vessels  are  fully  distended.  The  pressure 
is  210  mm.  Hg.  Each  pulsation  is  quick,  but  sustained.  The 
rate  is  25  ;  the  rhythm  regular.      There  is  some  pulsation   in 
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the  jugular  veins,  and  the  movements  obviously  take  place 
more  frequently  than  the  impulse  of  the  apex  ;  at  least  two, 
and  sometimes  three,  jugular  pulsations  occur  for  every  apex 
beat.  The  heart  has  a  forcible  beat  in  the  fifth  left  intercostal 
space  just  about  the  mammary  line  ;  the  lateral  borders  of  the 
heart  are  2  J,  in.  to  right  and  5  |  in.  to  left  of  midsternum. 
Auscultation  reveals  a  loud  blowing  murmur  at  the  apex,  and 
another,  softer  in  character,  at  the  junction  of  the  xiphoid 
cartilage  and  the  sternum.  There  is  no  basic  murmur,  and 
none  is  propagated  into  the  carotid  vessels.  The  second  aortic 
sound  is  loud  and  clear,  with  no  attendant  murmur.  Between 
the  second  sound  and  the  following  systolic  murmur  there  can 
always  be  heard  at  least  two  faint  but  distinct  sounds.  It  has 
always  seemed  to  me  that  these  sounds  are  caused  by  the  systole 
of  the  auricles,  and  Professor  Wenckebach,  of  Groningen,  with 
whom  I  had  the  pleasure  of  seeing  the  patient,  agrees  with  me 
in  this  conception.  Tracings  obtained  from  the  radial  pulse 
show  a  quick   ascent  and   a  slow  descent.      The   form   of  the 


Fie;.  1. — Tracing  from  the  radial  artery  in  Case  i. 

pulse  wave  is  almost  like  that  described  as  the  pulsus  bisferiens. 
It  will  be  observed  that  there  are  little  waves  on  the  line  of 
descent,  marked  with  the  letter  "  a,"  the  significance  of  which 
will  be  discussed  in  the  following  section.  A  tracing  from  the 
radial  pulse  is  shown  in  Fig.  1.  Simultaneous  tracings  obtained 
from  the  jugular  vein  and  the  radial  artery  show  pulsations  of 
the  vein  in  the  interval  between  the  pulsations  of  the  radial  artery. 
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Fig.  2. — Tracing  from  the  jugular  vein  (upper  curve)  and  radial 

artery  (lower  curve)  in  Case  i. 

II 


I  14  BRADYCARDIA 

These  may  be  observed  in  Fig.  2.  Simultaneous  tracings  of 
the  apex  beat  and  of  the  radial  pulse  are  exhibited  in  Fig.  3. 
It  will  be  noticed  that  the  cardiac  pulsation  exhibits  a  negative 
movement,  and  that   besides  the  svstolic   subsidence  there  are 


FlG,  3. — Tracing  from  the  apex  i upper  curve)  and  radial 
artery  (lower  curve)  in  Case  i. 

small  intermediate  positive  waves.  The  explanation  of  these 
waves  will  be  taken  up  along  with  the  other  features  which 
have  to  be  discussed  in  the  sequel. 

Case  2. — A  jeweller,  aet.  68,  has  been  seen  two  or  three 
times  along  with  Dr  George  Mackay.  He  has  for  some  time 
complained  of  frequent  attacks  of  faintness,  and  has  more  than 
once  been  attacked  by  serious  vertigo,  as  the  result  of  which 
he  has  actually  fallen  in  the  street.  The  patient  is  a  man  of 
ruddy  complexion  and  healthy  aspect.  The  arteries  are  rigid 
and  tortuous,  showing  turgidity  and  high  pressure.  The 
pressure  of  the  pulse  is  150  mm.  Hg  ;  the  rate  is  34  per 
minute.  On  inspection  of  the  chest  nothing  is  to  be  seen 
except  a  diffuse  apex  beat  somewhat  farther  to  the  left  than 
usual.  The  borders  of  the  heart  are  2  in.  to  the  right  and  5 
in.  to  the  left  of  midsternum.  On  auscultation,  a  loud  systolic 
murmur  obscures  the  first  sound  over  the  whole  prascordia,  but 


Fig.  9. — Tracing  from  the  radial  artery  in  Case  2. 

its  maximum  intensity  is  situated  at  the  apex.  The  second 
sound  is  loud,  especially  in  the  aortic  region.  Between  the 
second    sound   and   the    following    systolic    murmur    faint   but 
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distinct  sounds  can  be  heard.  The  tracing  of  the  radial  pulse 
shows  a  quick  ascent  and  a  slow  descent.  The  tidal  wave  is 
situated  high  up  on  the  line  of  descent,  but  the  pulse  tracing 
does  not  approach  so  closely  to  the  features  of  the  pulsus 
bisferiens  as  that  from  the  previous  case.  These  features  may 
be   seen   in   Fig.   4.      Simultaneous  tracings  from   the  jugular 


Fig.  5. — Tracing  from  the  jugular  vein  (upper  curve)  and  radial 
artery  dower  curve)  in  Case  2. 

vein  and  the  radial  pulse,  Fig.  5,  show  that  there  are  distinct 
pulsations  of  the  vein  between  those  of  the  radial  artery.  On 
examining  the  lungs,  there  is  no  implication  in  any  way,  there 
being  no  change  on  percussion  or  auscultation.  The  renal 
functions  are  likewise  perfectly  health}-,  and  there  is  no  obvious 
interference  with  the  digestion. 

Case  3. — A  cabman,  aet.  55,  was  sent  into  my  ward  in  the 
Royal  Infirmary  by  Dr  W.  T.  Ritchie,  complaining  of  shortness 
of  breath  with  cough  and  pain  in  the  chest.  His  antecedents 
have  been  satisfactory,  but  he  has  for  long  been  in  the  habit  of 
taking  somewhat  more  than  the  average  amount  of  alcohol,  and 
his  work  has  necessarily  exposed  him  to  even'  extreme  of 
climate.  He  has  suffered  from  acute  pneumonia  on  two 
occasions,  and  has  had  several  attacks  of  bronchitis.  During 
the  last  two  years  he  has  had  attacks  of  faintness  occurring  at 
varying  intervals,  and  during  the  same  period  has  had  severe 
pain  in  the  chest,  with  a  sense  of  constriction.  The  arteries  are 
thickened  and  nodular,  but  not  distinctly  tortuous.  The  vessels 
are  turgid,  and  the  pressure  is  high,  being  equal  to  170  mm. 
Hg.  The  rate  of  the  pulse  is  36  per  minute,  and  it  is  perfectly 
regular.  On  examination,  a  distinct  impulse  is  seen  in  the 
sixth  intercostal  space  close  to  the  anterior  axillary  line.  The 
borders  of  the  heart  extend  2  in.  to  the  right  and  5  in.  to  the 
left  of  midsternum.      On   auscultation,  there  is  a  loud   blowing 
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systolic  murmur  heard  over  the  whole  praecordia  and  propagated 
for  a  considerable  distance  in  every  direction  over  the  chest. 
The  maximum   intensity  of  this  murmur   is  in  the  mitral   area. 


FlG.  6.     Tracing  from  the  radial  artery  in  Case  3. 

No  other  murmur  is  audible.  The  second  sound  is  clear  and 
ringing,  especially  in  the  aortic  region  ;  it  is  sometimes  re- 
duplicated. There  are  no  pulmonary  symptoms,  and  the 
physical  signs  of  the  chest  reveal  no  abnormality.  The  renal 
functions  are  healthy.  As  regards  the  digestive  system,  there 
is  slight  increase  in  the  size  of  the  liver.  The  nervous  system 
gives  no  obvious  symptoms  except  the  faintness,  giddiness,  and 
pain  already  mentioned.  The  radial  pulse  yields  a  tracing 
showing  a  quick  ascent  and  a  slow  descent.      In  its  features, 


FlG.  7. — Tracing  from  the  jugular  vein  (upper  curve)  and  radial 
artery  (lower  curve)  in  Case  3. 

shown  in  Fig.  6,  it  closely  resembles  the  pulsus  bisferiens. 
It  has  a  few  little  waves  on  the  line  of  descent.  Simultaneous 
tracings  of  the  jugular  and  radial  pulses,  shown  in  Fig.  7  and 
Fig.  8,  show  distinct  undulations  of  the  venous  pulse  between 
the    radial    pulsations,    and    the    same    may    be    said    of   the 


FlG.  ?. — Tracing  from  the  jugular  vein  (upper  curve)  and  radial 
artery  (lower  curve)  in  Case  3. 
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simultaneous  tracing,  Fig.  9,  obtained  from  the  apex  and  the 
radial  artery.  In  each  cycle  there  is  a  distinct  wave  seen  in 
the  apex  beat  intermediate  between  the  principal  pulsations. 


FlG.    9. — Tracing  from  the  apex  (upper  curve)  and  radial 
artery  (lower  curve)  in  Case  3. 

Case  4. — A  plumber,  aet.  50,  was  sent  into  my  ward  by 
Dr  Elmslie  Henderson.  The  only  point  in  regard  to  his 
heredity  which  bears  upon  the  present  connection  is  that  his 
mother  died  suddenly  at  the  age  of  56  of  heart  disease.  His 
occupation  has  exposed  him  to  the  influence  of  lead  in  many 
ways.  He  has  had  the  usual  children's  diseases,  and  he  has 
suffered  from  erysipelas  and  eczema.  He  has  been  very  in- 
temperate as  regards  alcohol,  and  has  also  smoked  heavily. 
Three  years  ago  he  laboured  for  some  time  under  distinqt 
effects  of  lead  poisoning.  About  two  years  before  admission 
he  noticed  that  he  was  troubled  by  breathlessness,  and  to  this 
was  added  the  occurrence  of  attacks  of  giddiness.  He  observed 
that  the  breathlessness  was  mostly  experienced  on  exertion, 
while  the  giddiness  came  on  at  any  time,  even  early  in  the 
morning.  Recently  there  has  been  some  swelling  of  the  legs, 
and  an  attack  of  influenza,  which  occurred  two  months  before 
admission,  rendered  his  condition  so  grave  that  he  was  glad 
when  his  doctor  proposed  to  send  him  into  hospital. 

The  patient  is  found  to  have  some  cyanosis  but  no  dropsy. 
He  shows  some  traces  of  the  lead  line  on  his  gums,  and  he 
has  a  most  obvious  arcus  senilis.  There  is  occasionally  some 
pain  about  the  shoulders.  This  is  attended  by  palpitation, 
and  these  symptoms  along  with  breathlessness  are  most  liable 
to  occur  on  exertion.  He  has  never  had  any  feeling  of  faint- 
ness.  The  arteries  are  decidedly  thickened  and  somewhat 
tortuous.  The  pressure  is  moderate,  being  equal  to  130  mm. 
Hg.  The  rate  of  the  pulse  is  very  variable,  its  limits  being 
42    and   132  ;   it   is   extremely   irregular   and   unequal.      There 
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is  a  distinct  venous  pulsation  in  the  neck,  as  well  as  pulsation 
in  the  episternal  and  epigastric  regions.  The  pulsation  in  the 
vessels  of  the  neck  shows  a  distinct  double  movement,  and  the 
second  impulse  is  carried  up  over  the  angle  of  the  jaw  to  the 
cheek.  The  apex  beat  is  in  the  fifth  intercostal  space.  The 
cardiac  borders  are  2  in.  to  the  right  and  5  in.  to  the  left 
of  midsternum.  There  is  a  loud  blowing  systolic  murmur 
extending  over  the  whole  prajcordia,  and  carried  outwards  into 
the  axillary  region.  It  has  its  point  of  maximum  intensity 
at  the  apex.  A  separate  systolic  murmur  can  be  heard  in 
the  aortic  region,  which  is  propagated  up  the  arteries  of  the 
neck.  The  chest  shows  some  crepitations  at  the  bases  of  both 
lungs,  otherwise  there  is  no  abnormality.  There  are  no 
evidences  of  renal  implication.  The  nervous  system  shows 
some  increase  of  the  myotatic  irritability. 

Strictly  speaking,  this  case  has  no  place  as  an  example  of 
the  symptom  under  discussion  ;  but  some  of  the  tracings 
which  have  been  obtained  throw  light  upon  certain  of  the 
questions    requiring    elucidation.      Two    of   these   tracings    are 


FlG.  10.— Tracing  from  the  jugular  vein  (upper  curve)  and  radial 
artery  (lower  curve)  in  Case  4. 

annexed.  Fig.  10,  taken  from  the  jugular  vein  and  the  radial 
artery,  shows  a  number  of  small  impulses  intermediate  between 
the  larger  pulsations,  and  these  are  accompanied  by  distinct 
venous  movements.  Fig.  I  I ,  from  apex  and  artery,  shows  in 
the  curve  from  the  apex  a  large  number  of  small  impulses, 
some  of  which  are  attended  by  a  fully  developed  radial  pulse 
and  some  by  a  small  wave.  It  is  interesting  to  observe  that 
the  pulsation  of  the  apex,  which  is  accompanied  by  the  large 


Fig.  11. — Tracing  from  the  apex  (upper  curve)  and  radial 
artery  (lower  curve)  in  Case  4. 
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radial    pulse,    is    actually  smaller    than  certain    of    the    other 

pulsations  which   give   rise  to  an   almost  abortive   radial   pulse. 

The    exact  bearings  of  these  facts   will  be  dealt   with   in   the 
following  section  of  this  paper. 

Pathology. — It  would  serve  no  useful  purpose  to  enumerate 
the  different  morbid  appearances  found  after  death  in  cases 
which  have  shown  marked  diminution  of  the  rate  of  cardiac 
pulsation.  Suffice  it  to  remark  that  the  anatomical  changes 
are  as  numerous  as  they  are  inconstant.  It  will  be  of  greater 
utility"  to  seek  to  understand  the  intrinsic  influences  by  which 
the  modifications  of  rate  are  brought  about,  and  to  this  aim 
the  present  section  will  be  devoted.  Some  physiological 
considerations  must  be  referred  to.  The  view  of  Haller1  that 
the  cardiac  movements  are  caused  by  the  inherent  power  of 
contraction  of  the  heart  itself,  after  being  largely  overshadowed 
by  the  conception  that  the  nervous  elements  alone  were  the 
agencies  producing  the  pulsation,  has,  during  the  last  five-and- 
twenty  years,  been  again  almost  universally  accepted,  for 
reasons  which  have  been  fully  stated  by  myself  on  other 
occasions.-  The  rhythmic  action  of  the  heart  begins  in 
embryonic  life  before  there  is  any  trace  of  specialised  tissue, 
whether  muscular  or  nervous.  All  the  recent  speculations, 
therefore,  as  to  whether  the  inherent  cause  is  myogenetic  or 
neurogenetic  are  beside  the  mark.  In  my  opinion,  however, 
those  who  uphold  the  myogenetic  theory  are  nearest  to  the 
absolute  truth.  One  of  the  most  important  advances  in  the 
study  of  the  heart  was  the  discovery  by  Gaskell 3  of  a  direct 
and  continuous  connection  of  the  sinus,  the  auricle,  and  the 
ventricle  in  the  heart.  This  has  been  amply  confirmed  in 
recent  years;  the  observations  of  His4  and  of  Ewald  5  being 
the  most  important  since  Gaskell's  discovery  appeared. 

The  remarkable  work  of  Gaskell  6  gave  a   great   impetus   to 

1  "  Elementa  Physiologice,"  1757,  tomus  i.  p.  430. 

2  "Diseases  of  the  Heart  and  Aorta,"  1S98,  p.  60,  and  "Nervous  Affections  of 
the  Heart,"  1904,  p.  54. 

3  Arch.  Je physiol.  no?-rn.  et path.,  Paris,  1888,  iv.  ser.,  tome  i.  p.  56. 

4  Arb.  a.  d.  med.  Klin,  zu  Leipzig,  1S93,  S.  23. 

5  "  Ein  Beitrag  zur  Lehre  von  der  Erregungsleitung  zwischen  Vorhof  und 
Ventrikel  des  Froschherzens,"  1901,  S.  12. 

6  The  investigations  referred  to  are  contained  in  several  papers  by  Gaskell,  but 
the  principal  facts  are  collected  together  in  one  most  important  contribution — 
Journ.  Physio!.,  Cambridge  and  London,  1883,  vol.  iv.,  p.  43. 
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the  study  of  the  cardiac  movements.  In  his  different  con- 
tributions he  pointed  out  that  the  spontaneous  rhythmic 
stimulus,  excitability,  contractility,  and  conductivity  of  the 
cardiac  movements  required  separate  stud)-,  and  he  further 
showed  that  interference  with  the  hearts  action  might  be 
produced  by  a  modification  of  any  one  of  these  properties. 
He  further  demonstrated  most  clearly  that  the  different  parts 
of  the  heart  have  physiological  peculiarities  of  their  own,  but 
that  in  all  these  it  is  merely  a  question  of  degree  and  not  of 
kind.  In  this  investigation  of  the  properties  of  the  cardiac 
muscle  he  has  been  followed  by  Engelmann  '  who,  some  years 
later,  systematised,  so  to  speak,  these  remarkable  discoveries 
by  assigning  to  each  of  them  a  distinctive  term.  These 
physiological  considerations  must  be  kept  in  view  in  order  to 
facilitate  the  elucidation  of  some  of  the  questions  which  will 
arise  in  the  sequel. 

Sometimes,  as  in  the  examples  produced  by  cerebral 
affections  or  by  interference  with  the  trunk  of  the  vagus,  the 
whole  heart — auricular  as  well  as  ventricular — participates  in 
the  lessened  rate  of  pulsation.  Here  there  is,  as  a  rule,  no 
difficulty  in  arriving  at  a  perfectly  definite  cause  for  the 
condition.  Any  influence  which  operates  on  the  auricular 
sinus  so  as  to  retard  the  pulsation  originating  there,  will,  unless 
there  is  some  grave  disturbance  of  conductivity,  control  the 
rate  of  pulsation  of  the  entire  heart.  It  must  be  obvious  that 
such  a  cause  may  lie  either  in  a  reduction  of  the  stimulation 
— the  negative  chronotropic  effect  of  Engelmann,2  or  in  a 
lessening  of  the  excitability — the  negative  bathmotropic  effect 
of  the  same  author.  Into  such  conditions  it  is  not  the  purpose 
of  the  present  contribution  to  enter,  seeing  that  the  cases 
which  have  to  be  discussed  are  not  examples  of  these 
conditions. 

The  appearances  presented  by  three  of  the  four  cases 
which  have  been  narrated  form  a  group  differing  in  every  way 
from   that   in  which  the  whole   heart  takes   part  in  the  reduced 

1  Engelmann  has  published  many  papers  on  the  subject.  The  following  are  the 
chief: — Arch,/,  d.  ges.  Physiol.,  Bonn,  1892,  Bd.  lii.  S.  357;  Ibid.,  1894,  Bd.  lvi. 
S.  149;  Ibid.,  1895,  Bd.  lix.  S.  309;  Ibid.,  1896,  Bd.  lxii.  S.  543;  Ibid.,  1897, 
Bd.  Ixv.  S.  109  and  S.  535  ;  Cinquantenaire  de  la  Sociiti  de  Biologie,  1899,  p.  86; 
Arch./.  Physiol.,  Leipzig,  1902,  S.  103  and  S.  443;  Ibid.,  1902,  Supp.  S.  1  ;  Ibid., 
1903,  S.  109. 

2  Cinquantenaire  de  la  Socie'te'  de  Biologie,  1899,  p.  86. 
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rate  of  pulsation.  Such  appearances  did  not  escape  the  acute 
observation  of  Stokes,1  who,  in  his  great  work,  clearly  makes 
note  of  them.  In  these  first  three  cases  it  must  be  obvious 
to  every  one,  from  the  numerous  jugular  pulsations  unattended 
by  any  radial  pulse,  that  the  auricles  either  beat  more 
frequently  than  the  ventricles,  or  that  some  of  the  ventricular 
pulsations  which  follow  those  of  the  auricles  are  too  feeble 
to  produce  anything  more  than  an  abortive  arterial  pulse. 
For  the  explanation  of  such  appearances  it  is  necessary 
once  more  to  turn  to  Gaskell,2  who  demonstrated  "  that 
a  block  can  be  produced,  either  by  artificial  section  of  the 
auricle  or  by  an  increase  in  the  natural  block  at  the  auriculo- 
ventricular  junction,  such  that  only  every  second  contraction 
which  starts  from  the  sinus  passes  over  the  block."  Chauveau  3 
brought  forward  facts  bearing  upon  the  dissociation  of 
auricular  and  ventricular  rhythm  ;  Vaquez  and  Bureau,4  from 
an  interesting  study  of  cardiac,  radial,  and  cervical  pulsations, 
showed  distinctly  that  a  block  occurred  ;  Moritz 5  explained 
the  small  pulsations  occurring  in  a  cardiogram  synchronous 
with  the  jugular  pulsation  as  produced  by  auricular  con- 
traction. His G  showed  that  the  heart  block  might  be 
produced  by  a  lesion  of  the  ventricles,  by  a  disturbance  of 
the  vagus  nerve,  or  by  a  damage  to  the  conducting  fibres. 
Lichtheim 7  gave  tracings  of  a  case  of  heart  failure  with  a 
pulse  of  32,  in  which  three  jugular  pulsations  occurred  for  one 
apical  and  one  radial  pulse,  and  appears  to  have  no  doubt  that 
the  auricle  pulsates  three  times  for  each  ventricular  action. 
Mackenzie 8  has  clearly  demonstrated  complete  heart  block, 
and  believes  that  the  little  waves  occurring  between  the 
principal  impulses  are  produced  by  auricular  contraction,  and 
this  has  been  unhesitatingly  accepted  by  Wenckebach.9  On 
the  other  hand,  Hoffmann  10  is  rather  doubtful  about  the  occur- 

1  "Diseases  of  the  Heart  and  Aorta."  1854,  p.  302. 

2  Op.  cit.,  p.  121. 

3  Rev.  de  mM.,  Paris.  1885,  tome  v.  p.  161. 

4  Compt.  rend.  Sec.  de  Bio/.,  Paris,  1893,  p.  170. 

5  St  Petersb.  vied.   Wchnschr.,  1897,  S.  301. 

6  Deutsehes  Arch.  f.  klin.  Med.,  Leipzig,  1899,  Bd.  lxiv.  S.  316. 

7  Deutsche  vied.  Wcknschr.,  Leipzig,  1902.  Bd.  xxviii.,  Ver.  Beitr. ,  S.  69. 

8  Brit.  Med.  Journ.,  London,  1902,  vol.  ii.  p.  141 1. 

9  "  Die  Arythmie,"  1903,  S.  148. 

10  Ztschr.f.  klin.  Med.,  Berlin,  1900,  Bd.  xli.  S.  357. 
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rence  of  heart  block  in  such  cases,  and  Webster  *  fully  discusses 
the  question  whether  these  small  pulse  waves  are  produced  by 
auricular  or  ventricular  contraction,  evidently  with  a  bias  in 
favour  of  an  abortive  systole  of  the  ventricle.  Jaquet-  takes 
up  a  position  of  absolute  antagonism  to  heart  block.  Un- 
doubtedly the  question  is  hedged  about  by  several  difficulties, 
the  chief  element  of  doubt  centring  in  the  question  whether 
the  left  auricle  can  communicate  a  pulsation  through  the  left 
ventricle  so  as  to  produce  an  impulse  in  the  column  of  blood 
in  the  aorta  while  the  aortic  cusps  are  closed.  To  my  own 
mind  this  has  presented  much  difficulty.  And  yet  the  auricles 
are  capable  of  producing  exceedingly  definite  results.  It  must 
be  recalled  that,  many  years  ago,  the  fact  that  the  auricle  in 
health  can  produce  a  distinct  sound  on  contraction  was 
demonstrated  by  Malet  and  myself.3  The  force  exhibited  by 
the  presystolic  thrill  and  murmur  in  cases  of  mitral  and 
tricuspid  obstruction,  and  the  behaviour  of  the  right  auricle  in 
obstruction  of  the  right  auriculo-ventricular  opening,  giving  a 
distinct  hepatic  impulse,  as  Mackenzie4  has  shown,  are  proof 
of  the  possibilities  of  this  part  of  the  heart.  On  a  careful 
review  of  the  subject  in  all  its  bearings,  the  conclusion  has 
been  forced  upon  me  that  the  sounds  heard  during  the 
interval,  as  well  as  the  small  waves  in  the  cardiographic  and 
sphygmographic  tracings,  are  produced  by  auricular  pulsation 
alone.  In  other  words,  that  such  cases  can  only  be  explained 
by  the  existence  of  a  complete  heart  block.  There  is  no  need 
in  cases  of  this  kind  to  invoke  any  nervous  influences.  The 
essence  of  the  condition  lies  in  a  disturbance  of  conductivity — 
a  primary  negative  dromotropic  influence  in  the  phraseology 
of  Engelmann  ;   a  lesion  at  "  Gaskell's  bridge." 

The  fourth  case  which  has  been  described  in  this  paper  is 
only  included  with  the  view  of  showing  a  complete  contrast. 
It  gives  an  irregular  series  of  jugular,  apical,  and  radial 
pulsations,  in  which  there  is  no  block,  and  the  state  of  matters 
can  be  explained  by  the  arhythmic  occurrence  of  premature 
systoles.  The-extreme  irregularity  of  the  cardiac  cycles  forms 
a  striking  contrast  to  the  monotonous  regularity  of  the  move- 

1  Glasgow  Hosp.  Rep.,  1901,  pp.  420  and  454. 

2  Deutsches  Arch.  f.  klin.  Med.,  Leipzig,  1902,  Bel.  lxii.  S.  77. 
3 Journ.  Anat.  and  Physiol.,  London,  1879,  vol.  xiv.  p.  4. 

4  "The  Study  of  the  Pulse,"  1902,  p.  195. 
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ments  in  the  other  three  cases.  It  is  a  good  example  of 
arhythmia  with  a  frequent  failure  on  the  part  of  the  ventricle 
to  send  a  valid  pulse  wave  as  far  as  the  radial.  It  is  the 
condition  sometimes  termed  false  bradycardia. 

We  know  from  the  investigations  of  Gaskell,1  and  also 
from  those  of  Roy  and  Adami,-  that  the  ventricles  may  assume 
a  rhythm  independent  of  the  pulsation  of  the  auricles.  In 
conditions  similar  to  those  existing  in  Case  4,  such  a  result 
may  sometimes  be  seen.  The  tracing  shown  in  Fig.  1  2  gives 
a  complete  demonstration  of  ventricular  systole  occurring 
without  any  previous  pulsation  of  the  auricles.  It  is  taken 
from  my  "  Morison   Lectures." 3 


Fig.  12. — Tracing  of  radial  pulse  (below)  and  jugular  pulse  (above)  in  adherent 
pericardium.  The  second  and  third,  as  well  as  the  seventh  and  eighth  radial 
pulsations  are  grouped  in  pairs,  the  second  pulse  of  each  pair  having  no  auricular 
representative. 

With  regard  to  the  cerebral  manifestations  accompanying 
many  of  these  cases,  especially  those  in  which  there  is 
paroxysmal  reduction  of  the  rate  of  pulsation,  a  few  words 
may  be  added.  The  onset  of  these  nervous  disturbances  is 
undoubtedly  due  primarily  to  sclerosis  of  the  cerebral  vessels, 
and  it  is  impossible  that  the)-  can  be  directly  the  effect  of 
coronary  sclerosis  as  suggested  by  Krehl.4  The  tracings 
published  by  Webster  5  are  in  themselves  sufficient  to  disprove 
the  conception  of  Krehl.  In  these  there  are  no  premature  or 
abortive  systoles  during  the  period  of  cerebral  disturbance,  and 
if  the  condition  were  due  primarily  to  cardiac  causes,  these 
would  certainly  be  seen.  The  view  which  has  already  been 
suggested    by    myself0    is    practically    that     of    "intermittent 

1  Op  cit. 

-  Phil.  Trans.,  London,  1S92,  vol.  clxxxiii.  p.  199. 

3  "  Nervous  Affections  of  the  Heart,"  1904,  p.  83. 

4  Xothnagel's  "  Specielle  Pathologie  und  Therapie,"  1901,  Bd.  xv.  S.  352. 

5  Op.  cit.,  p.  413. 

6  "The  Nervous  Affections  of  the  Heart,"  1904,  p.  65. 
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claudication  "  : — "  When  we  analyse  the  onset  of  this  symptom, 
we  find  that  the  patient  has  usually  been  undergoing  some 
stress  leading  to  strain.  Sometimes  it  may  be  slight  in- 
tellectual stress,  as  writing  a  business  letter  ;  at  other  times 
physical  exertion,  such  as  flying  after  a  tramway  car.  It 
seems  to  me  that  the  probable  explanation  is  this  : — In  sclerosis 
of  the  cerebral  vessels,  whenever  there  is  any  stress  put  upon 
the  circulation,  the  blood  supply  to  the  brain  is  inadequate  and 
ineffective.  There  is,  as  a  result  of  that  deficient  supply,  a 
condition  of  irritable  weakness  of  the  inhibitory  mechanism  ; 
impulses  are  sent  down  to  the  heart  ;  it  is  inhibited,  and  the 
features  of  the  attach  are  found. 

"  One  interesting  point  deserving  of  consideration  is  the 
matter  urged  by  Tripier.1  This  author  believes  that  the 
epileptiform  movements  precede  the  infrequency  of  the  pulse, 
and  seems  to  consider  them  as  the  cause  of  the  bradycardia. 
His  views  have  been  stoutly  combated  by  Broadbent,2  and 
within  the  last  three  years  they  have  received  the  coup  de  grace 
at  the  hands  of  Webster,3  whose  tracings  show  clearly  that  the 
changes  in  the  action  of  the  heart  precede  the  epileptiform 
attacks." 

Diagnosis. — But  little  need  be  said  on  this  aspect  of  the 
subject  ;  one  or  two  remarks  will  be  enough.  It  does  not 
require  much  care  to  determine  whether  in  any  instance  the 
observer  is  dealing  with  a  real  case  of  infrequency  of  heart 
pulsation,  or  with  one  in  which  the  diminished  rate  of  the 
arterial  pulse  is  caused  by  missed  beats.  If  the  former  con- 
dition is  found  to  be  present,  the  next  stage  of  the  inquiry  will 
be  directed  to  the  discovery  of  the  cause  which  has  produced 
the  infrequency  of  the  heart  beat.  Every  possible  factor  must 
be  passed  in  review,  and  from  the  history  of  the  case,  as  well 
as  the  conditions  presented  by  the  patient,  a  reasonable  degree 
of  certainty  will  be  reached. 

Prognosis. — A  pronounced  reduction  of  pulse  rate  has  from 
the  dawn  of  medicine  been  regarded  as  of  serious  import.  The 
words  of  Galen   on   this   subject   are   most   pregnant,4  and  the 

1  A'£t:  de  mid.,  Paris,  1883,  p.  1001. 

2  "  The  Pulse,"  1890,  p.  120. 

3  Loc.  cit. 

4  "  Ilept  Trpoyvuxrews  cr(pvynwv,"  ^ifi.  /3.  "  Galeni  Librorum,  Pars  tertia,"  1538,  p- 
10,  arifl  "  De  prtesagatione  ex  Pulsibus,"  lib.  ii.  "  Opera  omnia,"  1542,  tomus  iv. 
col.  425. 
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experience  of  well-nigh  two  thousand  years  has  amply  confirmed 
his  views.  But  the  outlook  in  every  case  must  be  considered 
in  view  of  the  conditions  which  it  presents,  and  the  exact 
nature  of  the  factors  which  have  induced  it  must  be  carefully 
ascertained.  The  nervous  causes  may  be  of  such  a  grave 
character  as  to  bring  about  a  fatal  termination,  or  to  produce  a 
permanent  change  in  the  action  of  the  heart  ;  the  toxic  agents, 
as  a  rule,  either  end  in  a  fatal  issue  or  in  complete  recovery  ; 
the  circulatory  changes  are  much  more  likely  than  any  to 
induce  a  permanent  reduction  of  the  rate  of  the  heart.  The 
remark  of  Balfour1  on  the  subject  of  senile  infrequency  of  heart 
beat  will  be  echoed  by  all  who  have  worked  at  the  subject  : 
"  As  a  rule,  the  steady,  slow,  funereal  beat  never  varies  from 
the  time  it  commences  till  the  patient's  death." 

Therapeutics. — The  treatment  of  cases  manifesting  the 
symptom  under  discussion  must  of  necessity  be  based  upon  the 
determination  of  the  nature  of  the  underlying  lesion.  In  the 
instances  of  organic  nerve  disease,  the  opportunities  of  relief 
always  depend  upon  the  possibility  of  removing  the  nervous 
lesion.  In  those  dependent  upon  reflex  causes,  treatment 
directed  to  the  disturbing  factor  must  be  adopted,  while  in 
those  produced  by  functional  disorders  the  aim  of  the  physician 
will  be  to  restore  the  whole  nervous  system  to  a  more  healthy 
condition. 

In  the  group  of  cases  induced  by  toxic  influences,  elimina- 
tion of  the  poison  is  imperatively  necessary.  As  regards  the 
metallic  and  chemical  poisons,  the  proper  remedy  for  each 
must  be  employed,  and  the  element  of  time  is  necessary.  In 
the  cases  produced  by  microbic  poisons  there  is  usually  a 
natural  period  to  the  symptoms  induced  by  their  noxious 
influence,  and  it  suffices  to  support  the  patient  during  the 
interval  which  must  elapse  before  the  poison  has  been  thrown 
off.  For  most  of  these  poisons  strychnine  is  more  or  less  an 
antidote,  and  it  acts  most  beneficially  when  given  subcut- 
aneously.  For  the  cases  in  which  arterial  spasm  is  responsible, 
the  nitrites  must  be  employed,  while  in  those  produced  by 
arterial  and  cardiac  degeneration  hydriodic  acid  and  the  iodides 
are  of  paramount  importance.  In  many  of  these  cases  the 
iodine  compound  may  be  employed  most  usefully  along  with 
digitalis  or  strophanthus.      This  appears  to  be  in  itself  some- 

1  "The  Senile  Heart,"  1894,  p.  102. 
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what  paradoxical,  but  it  is  probable  that  these  two  last  men- 
tioned drugs  operate  by  increasing  the  nutrition  of  the  cardiac 
muscle.  One  interesting  point  deserves  mention.  The  use  of 
atropine  has  sometimes  been  suggested  as  a  means  of  bringing 
the  reduction  of  heart  rate  to  a  favourable  issue,  and  it  has 
seemed  a  method  likely  to  be  followed  by  good  results.  Un- 
doubtedly, when  the  change  of  rate  is  due  to  nerve  influences 
acting  through  the  sinus,  atropine  will  be  useful.  A  really 
valuable  observation  has  lately  been  published  by  Erlanger.1 
He  points  out  that  the  auricular  beat  is  under  the  influence  of 
atropine,  while  the  ventricular  is  not.  This  accords  with  our 
knowledge  that  in  cases  of  heart  block  atropine  is  useless.  It 
also  falls  well  in  with  the  experience  of  Dehio,'2  who  found 
atropine  very  useful  in  the  infrequent  heart  rate  of  sinus  throm- 
bosis, but  of  no  avail  in  that  of  convalescence  from  acute 
disease. 

In  every  form  of  reduced  heart  rate  the  dietary  must  be  so 
arranged  as  to  give  the  least  possible  disturbance  to  the 
digestive  system.  A  sufficiency  of  rest  must  be  allowed  for 
the  purpose  of  aiding  nature  in  restoring  cardiac  energy,  while 
enough  of  exercise  must  be  obtained  to  keep  up  tissue  change. 
It  is  in  this  way  that  massage  is  of  so  much  importance.  If 
the  patient  is  not  in  a  condition  to  indulge  in  active  exercise 
sufficient  for  the  purpose,  the  passive  exercise  furnished  by 
massage  will  come  to  his  aid.  The  assisted  exercises  of  the 
Swedish  school  are  most  helpful,  and  particularly  those  forms 
which  induce  deep  respiration. 

For  much  help  in  this  contribution  I  wish  to  express  my 
warm  thanks  to  Dr  Oliphant  Nicholson  and  Dr  W.  T.  Ritchie, 
as  well  as  to  my  House  Physicians,  Dr  D.  Halliday  Croom, 
Dr  R.  W.  Johnstone,  and  Dr  H.  A.  Stewart. 

Postscript. —  It  may  be  added  that  the  term  bradycardia, 
like  tachycardia,  is  a  very  bad  one.  The  early  Greek  writers 
employed  the  word  fipadvg  in  the  sense  of  the  Latin  tardus, 
meaning  of  any  action  that  it  took  place  slowly,  while  they 
used  the  phrase  ruy^;  as  the  equivalent  of  celer,  implying  that 
any  event  occurred  quickly.  The  real  term  for  a  pulse  which 
has  a  low  rate   is   apawg,   equal   to   rams  or   infrequens ;   for   a 

1  Johns  Hopkins  Hosp.  Bull.,  Baltimore,  1905,  vol.  xvi.  p.  202. 

2  Deutsches  Arch.  /.  klin.   Med.,  Leipzig,  1894,   Bd.  lii.   S.   74;  and  St  Petersb. 
'/led.    Wchnschr.,  1902,  S.   I. 
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pulse  of  high  rate  the  classical  name  is  iruxvog,  which  is  the 
equivalent  of  creber  or  freqaens.  In  our  own  language  we  have 
the  same  confusion,  slow  and  quick  being  very  often  used  in  a 
totally  wrong  sense.  The  term  bradycardia  seems  to  have 
been  first  employed  by  Grob,1  and  that  of  tachycardia  by 
Gerhardt.-2  The  consideration  of  such  medical  terms  inevitably 
recalls  the  remark  of  Anatole  France  :  3  "  Ces  maux,  effroi  de 
l'homme,  ont  des  noms,  effroi  du  philologue." 

3.  MASSAGE,  PASSIVE  MOVEMENTS  AND  MODI- 
FIED RESISTED  EXERCISES  IN  THE  TREAT- 
MENT OF  ADVANCED  CARDIAC  DILATATION 

By  R.  A.  FLEMING,  M.A.,  M.D.,  F.R.C.P.Ed.,  Assistant-Physician, 
Royal  Infirmary 

A  GOOD  many  years  ago  the  Nauheim  treatment  for  cases  of 
heart  disease  was  introduced  to  the  medical  profession  by  the 
brothers  Schott,  and  many  were  the  discussions  upon  the 
subject  to  which  it  gave  rise.  I  had  the  privilege  of  watch- 
ing several  cases  treated  by  the  artificial  baths  and  associated 
exercises  in  the  late  Sir  Thomas  Grainger  Stewart's  wards,  and 
the  advantage  of  Dr  G.  A.  Gibson's  criticisms  on  the  resultant 
changes  produced  in  the  patients'  hearts.  Certain  of  the 
patients  benefited,  others  seemed  to  suffer  harm  ;  and  I  can 
recall  one  case — a  man  who  had  aortic  incompetence  together 
with  pericardial  adhesions — who  was  worse  after  each  bath. 
Our  present  position  seems  to  be  one  very  different  from  what  we 
had  hoped  :  namely,  that  the  Nauheim  treatment  has  a  very 
limited  sphere  of  usefulness. 

My  reasons  for  bringing  up  a  somewhat  hackneyed  subject 
is,  that  during  the  past  few  years  I  have  seen  the  most 
astonishing  benefit  result  from  the  application,  not  of  baths, 
but  of  successive  periods  of  treatment  by  massage,  followed  by 
passive  movements,  and,  later  still,  resisted  exercises  ;  and  this 
in  a  type  of  heart  case  usually  deemed  to  be  outside  the  sphere 
of  the  Nauheim  method. 

I  tried  the  plan  in  cases  of  greatly  dilated  hearts,  asso- 
ciated   and    unassociated    with    a    pre-existing   valvular  lesion, 

1  Op.  lit, 

-  Sam  ml.  klin.    Vortr.,  Leipzig,  18S1,  No.  209,  S.  1861. 
3  "  Le  Crime  de  Sylvestre  Bonnard,"  1881,  p.  264. 
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where  compensation  was  barely  maintained,  and  in  which  rest 
and  cardiac  tonics  had  failed  to  yield  any  further  benefit.  In 
one  patient,  for  example,  whose  heart  was  greatly  dilated, 
notwithstanding  five  months  of  rest  in  bed,  with  the  exhibition 
of  strophanthus  and  attention  to  the  general  principles  of 
treatment,  there  was  great  palpitation,  great  irregularity  of  the 
heart,  insomnia,  extreme  debility,  etc.  After  massage  for  ten 
days,  followed  by  passive  movements  for  ten  days  and  ten  days 
of  resisted  exercises,  the  patient  was  able  to  get  up,  take  very 
gradually  increasing  active  exercise,  and  is  now  possessed  of  a 
degree  of  compensation  which  enables  her  to  be  up  all  day, 
walk  about  to  a  moderate  extent,  and  even  undertake  light 
work.  Prior  to  the  treatment  the  most  trivial  strain,  such  as  a 
free  action  of  the  bowels,  induced  the  greatest  distress  ;  now 
her  pulse  is  more  regular,  the  heart  has  greatly  diminished  in 
size,  the  insomnia  disappeared,  and  the  patient's  general  health 
has  greatly  improved.  In  all  the  cases  in  which  I  have  tried 
this  plan  of  treatment,  whether  administered  by  experts  or  not, 
benefit  has  resulted,  with  the  exception  of  those  in  which  the 
age  of  the  patient  or  the  condition  of  the  myocardium  militated 
against  the  possibility  of  the  heart  being  stimulated  to  a  more 
normal  state. 

I  propose  first  to  refer  to  the  probable  effect  of  massage 
and  exercises  on  the  heart,  then  to  discuss  the  grounds  upon 
which  we  have  a  right  to  claim  definite  improvement,  next  to 
describe  a  few  of  my  cases,  and  lastly  to  offer  suggestions  as 
to  the  kind  of  heart  cases  which  are  likely  to  benefit  by  a 
method  which  seems  to  me  to  be  sometimes  capable  of 
achieving  more  than   rest  or  any  drug  can   perform    alone. 

Sir  William  Stokes,  so  long  ago  as  1854,  recommended 
a  regular  course  of  gymnastic  and  pedestrian  exercises  for 
symptoms  of  debility  of  the  heart. 

Schott x  states  that  the  exercises  produce  periodical  and 
regulated  stimulation  of  the  heart  to  increased  action,  and  the 
muscle  of  that  organ  obeys  the  natural  law  governing  relation- 
ships between  exercise  and  nutrition  or  growth.  This  induces 
contraction  of  a  dilated  heart,  and  gain  in  force  of  pulse,  as 
well  as  relief  from  dyspnoea.  He  thinks  that  a  gymnastic 
course  stimulates  the  heart  to  more  complete  contraction  by 
reflex  stimulation   of  cardiac  centres,  through  the  influence  of 

1  Lancet,  1 891,  May  23rd  and  30th. 
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exercise  on  the  motor  nerves.  He  quotes  Lauder  Brunton's 
and  Tunnicliffe's  experiments  to  prove  that  muscular  exercise 
first  raises  and  then  lowers  blood  pressure,  and  thereby  accounts 
for  the  very  considerable  fall  in  pulse  rate  and  tension  after  the 
immersion  in  the  baths. 

Sir  Douglas  Powell l  considers  that  massage  stimulates  cir- 
culation in  the  muscles,  hastens  the  venous  circulation,  and 
promotes  passage  of  lymph  through  the  lymph  channels  ; 
thereby  body  metabolism  is  maintained  and  digestion  and 
utilisation  of  food  aided.  The  heart  is  stimulated  to  fuller 
Systole,  and  possibly  the  coronary  circulation  is  also  improved. 

Sir  W.  H.  Broadbent '2  thinks  exercises  produce  a  physiolo- 
gical dilatation  of  the  skin  capillaries,  and  also  the  capillaries 
in  the  muscles,  and  so  resistance  to  onward  blood  flow  is 
lessened,  and  the  left  ventricle  is  relieved  and  able  to  complete 
systole,  while  the  right  heart  is  not  overloaded,  as  it  is  by 
violent  exercise.  He  has  a  difficulty  in  explaining  the  slowing 
of  the  heart  (specially  noted  after  the  baths),  because  if  the 
capillaries  dilate,  the  heart  ought  to  beat  faster,  but  believes 
that  reflex  stimulation  of  the  vagus  may  account  for  it. 

Lauder  Brunton  3  considers  exercises  exert  a  very  complex 
series  of  effects  on  the  heart,  alternate  contractions  and  re- 
laxations of  vessels  probably  occurring.  He  thinks  vessels  in 
the  splanchnic  area  may  dilate,  and  so  relieve  the  turgescence 
of  the  right  side  of  the  heart. 

It  is  very  difficult  to  offer  any  very  cogent  arguments  in 
favour  of,  or  against  any  of  these  theories,  but  it  seems  reason- 
able to  suppose  that  massage,  passive  movements  and  resisted 
exercises  brace  up  the  cardiac  muscle,  perhaps  of  one  side  of 
the  heart  alone,  more  probably  of  both,  whether  they  do  so  by 
dilating  capillaries  or  not.  In  the  majority  of  my  cases,  the 
fact  that  the  diminution  of  cardiac  dulness  is  bilateral,  suggests 
that  both  right  and  left  sides  of  the  heart  are  directly  or 
indirectly  benefited.  Schott  believed  that  the  Nauheim  baths 
and  exercises  were  beneficial  in  nearly  all  chronic  heart  cases, 
and  he  thinks  that  only  in  patients  who  are  the  subjects  of 
aneurysm  or  progressive  arterio-sclerosis  are  they  harmful, 
and  not  even  in   all  of  the  latter  group.      Sir  Douglas   Powell 

1  Lumleian  Lectures  :  "  Diseases  and  Disorders  of  the  Heart,"  1899. 

2  "  Heart  Disease,"  1897. 

3  "  Lectures  on  Actions  of  Medicine,"  1897. 
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believes  resisted  exercises  are  likely  to  benefit  patients  whose 
hearts  are  flabby  and  irritable,  where  there  is  fatty  infiltration 
and  impaired  metabolism,  in  cases  of  venous  plethora,  in 
chlorosis  with  dilated  heart,  in  chronic  valvular  disease  with 
commencing  failure  of  the  heart,  and  lastly  in  suspected 
coronary  atheroma  he  thinks  they  may  be  tried  with  caution. 
Sir  William  Broadbent  considers  exercises  are  not  a  sub- 
stitute for  other  methods  of  treatment.  Dr  Gibson  1  refers  to 
massage  and  passive  movements  as  being  of  value  in  cases  of 
grave  inadequacy. 

I  believe  the  method  to  be  useful  as  an  adjunct  to  rest 
and  cardiac  tonics  in  many  cases  of  cardiac  dilatation,  other, 
of  course,  than  cases  of  acute  endocarditis,  and  it  is  in  extreme 
degrees  of  dilatation  in  which  its  cautious  use  has  yielded 
striking  results. 

Much  discussion  has  arisen  as  to  whether  it  is  possible  to 
map  in  the  heart  with  sufficient  accuracy  as  to  enable  definite 
recognition  of  a  decrease  in  size  to  be  ascertained.  Groedel, 
Leyden  and  others  have  urged  that  it  is  quite  impossible  to 
prove  by  percussion  a  definite  contraction  of  the  heart — while 
Broadbent,  although  admitting  contraction,  believes  that  the 
greater  expansion  of  the  lungs  covers  up  the  heart  so  as  to 
diminish  the  absolute  cardiac  dulness.  Professor  Leith,2  in 
an  able  paper  read  before  this  Society,  asserts  that  even  what 
is  termed  the  apex  beat  does  not  yield  accurate  information, 
as  it  may,  if  the  left  lung  expands,  be  produced  by  a  different 
part  of  the  anterior  heart  wall. 

My  own  opinion  is  that  careful  percussion  and  the  position 
of  the  apex  beat  taken  together  yield  definite  data,  and  this 
method  of  observation  is  especially  satisfactory  if  sufficient  care 
be  paid  and  a  record  taken  from  time  to  time.  The  heart 
varies  naturally  within  very  narrow  limits,  in  health  at  all  events, 
and  if  along  with  a  smaller  area  of  dulness  and  an  apex  beat 
displaced  inwards  there  is  less  irregularity,  fuller  contractions 
of  the  ventricles,  less  dyspnoea,  disappearance  of  oedema,  a 
greater  flow  of  urine  in  certain  cases,  improved  digestion,  and 
a  general  sense  of  greater  well-being  and  ability  to  undertake 
exertion    without    an    immediate    breakdown    of   compensation, 

1  "Diseases  of  the  Heart  and  Aorta,"  1898. 

2  "The  Transactions,"  vol.   xv.   New  Series,  1895-6,  p.   67:  " Enquiry  into  the 
Action  of  Baths  and  Exercises,  in  the  Treatment  of  Chronic  Heart  Disease." 
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■surely  we  are  justified  in  claiming  that  the  treatment  which 
brings  this  about  does  reduce  dilatation  and  tend  to  restore  the 
heart  to  a  more  normal  condition. 

In  several  of  my  cases  the  treatment  was  commenced 
without  any  great  belief  in  its  success,  and  therefore  I  cannot 
supply  some  of  the  data  which  would  make  the  results  of  more 
scientific  value.  I  purpose  describing  briefly  four  cases,  and 
referring  to  other  six,  and  my  apology  for  offering  an  incom- 
plete paper  to  the  Society  is  simply  that  the  benefit  obtained 
in  some  of  my  cases  was  so  remarkable  that  I  felt  it  right 
to  give  my  experience  for  the  benefit  of  others. 

The  method  itself  requires  only  brief  reference.  In  none 
of  my  cases  was  the  entire  series  of  exercises  as  prescribed  by 
Schott  carried  out.  They  were  limited  to  such  movements  of 
the  arms  and  legs  as  could  be  carried  out  with  the  patient  in 
bed,  and  no  particular  movements  were  ordered.  A  guide  as 
to  the  length  of  each  separate  application  was  obtained  by 
noting  the  effect  on  the  patient,  and  at  no  time  was  fatigue 
permitted.  When  the  period  of  resisted  exercise  treatment 
was  over,  the  patient  was  allowed  to  get  up  and  a  few  minutes' 
slow  walking  replaced  the  exercises. 

The  period  of  time  occupied  each  day  with  the  successive 
methods  of  treatment  varied  with  each  individual  case. 

Case  I.  Female,  aet.  47,  in  June  1903  took  a  very  hot 
bath,  remaining  in  it  for  a  long  time,  and  the  next  day  walked 
a  much  longer  distance  than  usual  and  at  a  much  faster  rate. 
The  following  day  she  experienced  a  sensation  of  fluttering 
and  weakness  of  the  heart,  felt  faint  and  giddy,  was  breathless, 
and  complained  of  a  sharp  stabbing  pain  and  irritating  chest 
•cough.  When  I  saw  her  I  found  that  she  had  been  vomiting 
occasionally,  had  slept  badly,  and  that  her  heart  was  much 
dilated  as  compared  with  measurements  made  several  months 
previously.  At  the  level  of  the  fourth  cartilages — whereas  the 
right  border  had  been  f  inch  to  the  right  of  the  lateral  sternal 
line,  it  was  2\  inches,  and  the  left  border,  which  had  been 
5  inches  to  the  left  of  the  mid-sternal  line,  was  7  inches.  The 
apex  beat,  which  had  been  under  the  sixth  rib,  was  felt  under  the 
seventh  and  situated  in  the  anterior  axillary  line  ;  there  was 
diffuse  pulsation  and  slight  precordial  bulging.  The  pulse  was 
intermitting    every  three    or   four   beats,   sometimes    more    fre- 
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quently,  and  the  beats  were  irregular  in  force  and  character. 
There  was  a  systolic  murmur  in  the  mitral  and  tricuspid  areas, 
epigastric  pulsation  and  marked  engorgement  of  the  jugulars 
in  the  neck.  There  was  oedema  of  the  ankles,  and  also  at 
both  bases. 

Her  previous  history  was  interesting.  The  patient  on  at 
least  one  occasion  after  lifting  a  heavy  weight  had  a  slight  attack 
of  the  same  kind.  For  the  preceding  six  months  the  heart 
was,  in  my  opinion,  dilated,  but  only  to  a  very  trifling  degree 
before  the  episode  of  the  bath,  but  compensation  had  never 
been  seriously  lost  up  to  this  attack.  The  family  history  was 
unimportant,  excepting  that  a  sister  had  died  at  the  age  of  49 
from  "  heart  disease."  The  patient  has  had  rheumatic  pains 
in  the  ankles,  feet  and  hands  when  a  girl,  but  has  been  other- 
wise healthy  until  her  heart  began  to  trouble  her.  When  I 
first  examined  the  patient  there  was  no  definite  cardiac  murmur, 
although  the  first  sound  in  the  mitral  area  was  impure. 

After  long  continued  treatment  with  strophanthus,  rest  in 
bed,  etc.,  she  began  to  improve,  but  after  lifting  a  heavy  box 
she  had  a  severe  relapse,  followed  again  by  improvement.  Once 
more  the  patient  over-strained  her  cardiac  powers  and  she  was 
completely  confined  to  bed  for  six  months.  The  slightest 
effort  brought  on  the  phenomena  of  loss  of  compensation,  and 
in  fact  compensation  was  with  difficulty  maintained  even  with 
absolute  rest  in  bed,  and  the  administration  of  strophanthus 
and  other  cardiac  and  diffusible  stimulants.  Last  April  massage 
was  commenced  and  kept  up  for  ten  days,  followed  by  similar 
periods,  first  of  passive  movements  and  then  of  resisted  exercises. 
On  the  twenty-first  day  after  beginning  massage  the  patient 
was  allowed  up  for  half  an  hour,  and  instead  of  exercises  walkec3 
slowly  for  five  to  ten  minutes.  Each  day  the  amount  of 
exercise  was  increased. 

The  pulsebecame  more  regular,intermitted  less  frequently,often 
only  every  30  to  40  beats,  and  the  patient  ate  and  slept  better. 
The  daily  pulse  rate,  which  before  beginning  massage  had  been 
about  80  per  minute,  gradually  diminished  in  frequency  to  72 
to  75  ;  and  the  respirations,  which  were  25  to  30  before  the 
treatment,  diminished  to  20  and  21.  The  apex  was  found  to 
have  returned  to  its  old  position  just  under  the  sixth  rib  in  the 
mid-clavicular  line,  and  the  right  and  left  borders  of  the  heart 
were  £  inch  to  the  right  of  the  right  sternal  border  and  5  inches 
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to  the  left  of  the  mid-sternal  line  respectively.  The  cough  had 
disappeared  and  there  was  no  epigastric  pulsation  or  distension 
of  the  veins  in  the  neck.  The  urine  almost  doubled  in  quantity. 
This  patient  has  been  under  constant  observation,  and  now 
at  a  period  of  eight  months  since  being  allowed  out  of  bed 
there  has  been  no  relapse,  and  compensation  is  sufficiently 
established  to  permit  of  the  patient  being  up  all  day,  taking 
moderate  exercise  and  even  employing  herself  with  sewing  and 
similar  light  work.  During  the  treatment  I  stopped  all 
medicinal  remedies,  only  resuming  for  a  time  a  small  dose  of 
strophantus  ($]\  thrice  daily)  as  a  precautionary  measure 
when  the  resisted  exercises  ceased. 

CASE  II.  Female,  aet.  73,  suffering  from  dilatation  of 
heart  with  mitral  incompetence.  She  complained  of  pain 
over  the  heart  and  bronchitis.  The  history  was  as  follows  :  — 
Two  years  ago  dyspnoea  became  a  marked  feature  and  was 
associated  with  a  long-standing  bronchitis,  which  had  troubled 
her  for  years,  and  especially  in  winter.  Within  the  past  weeks 
the  urine  has  gradually  diminished  in  quantity.  The  patient 
has  had  very  hard  work,  but  there  is  no  history  of  alcoholism. 
The  present  condition  before  treatment  is  as  follows  : — There 
is  a  history  of  several  attacks  of  influenza  and  rheumatism. 
Patient  sits  up  in  bed  very  dyspnceic,  with  slight  oedema  of 
feet  and  ankles,  no  ascites.  The  apex  beat  is  in  the  seventh 
left  interspace,  fully  8  inches  to  the  left  of  the  middle  line,  and 
almost  in  the  mid-axillary  line.  There  is  distinct  precordial 
bulging,  and  epigastric  pulsations,  systolic  in  time.  A  short 
presystolic  leads  up  to  a  faint  systolic  murmur.  The  pulse  is 
74,  irregular  in  time  and  force  ;  the  arterial  walls  are  somewhat 
thickened  and  the  tension  is  high.  The  right  heart  extends 
fully  3  inches  to  the  right  of  the  right  lateral  sternal  line,  at 
the  level  of  the  fourth  rib.  There  is  a  basal  oedema  of  the  lungs, 
especially  on  the  left  side,  and  afewrhonchi  are  audible.  The  urine 
is  markedly  deficient  in  quantity,  and  there  is  a  trace  of  albumen. 
Treated  with  absolute  rest  in  bed,  tincture  of  strophan- 
tus, spirit  of  chloroform  and  aromatic  spirit  of  ammonia,  and 
later  with  liquor  strychnine,  slight  improvement  resulted  ;  but 
between  the  14th  June  and  the  2nd  August,  when  massage  was 
commenced,  the  total  benefit  was  very  limited,  and  for  several 
weeks  preceding  the  massage  there  was  no  appreciable  gain. 
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On  the  2nd  August  massage  alone  was  begun  ;  on  the  9th, 
passive  movements  ;  and  on  the  16th,  resisted  exercises,  limited, 
however,  to  those  possible  in  bed.  After  a  week's  treatment 
by  resisted  exercises,  patient  was  allowed  up  for  two  hours  and 
the  exercises  were  replaced  by  a  very  short  walk.  The  heart 
diminished  considerably  in  size,  the  measurements  being  2\ 
inches  to  the  right  of  the  lateral  sternal  line  at  the  level  of  the 
fourth  rib,  and  the  apex  beat  was  found  to  be  in  the  sixth  space 
and  6\  inches  to  the  left  of  the  mid-line.  There  was  still  obvious 
systolic  pulsation  in  the  epigastrium,  but  the  oedema  of  the  legs 
and  ankles  had  almost,  and  the  pulmonary  cedema  had  entirely, 
disappeared.     The  urine  had  considerably  increased  in  amount. 

The  rate  of  pulse  and  respiration  during  the  period  of 
massage  are  interesting.  The  immediately  previous  figures  for 
the  pulse  were:  74,  72,  80,  84,  82  ;  and  for  the  respirations, 
26,  32,  28,  25,  28. 


Pulse. 

Respira. 
tions. 

Pulse. 

Respira 
tions. 

Massage 
begun. 

) 

Aug. 

2 

80 

24 

Aug. 
11 

12 
13 

60 
60 

28 
32 

'> 

-•> 
0 

80 

24 

,, 

14 

72 

28 

11 

4 

5 

80 
84 

26 
22 

Resisted 

1 
J 

>1 

15 

64 

28 

>) 

6 

78 

24 

exercises 

)) 

16 

62 

24 

j> 

7 

78 

26 

begun. 

*> 

8 

72 

24 

>5 

17 

60 

24 

Passive 

7 

!' 

18 

58 

24 

movement 

>» 

9 

82 

26 

)) 

19 

60 

24 

begun. 

>) 

20 

58 

22 

)> 

10 

62 

28 

J» 

21 

58 

23 

)> 

1 1 

64 

26 

)> 

22 

60 

24 

After  stopping  the  treatment  the  pulse  kept  pretty  regu- 
larly 65-75,  ar"d  the  respirations  20-24.  The  pulse  greatly 
improved  in  respect  to  regularity.  The  patient  was  discharged 
from  hospital,  feeling  greatly  better,  on  the  23rd  of  September, 
and  although  not  able  to  go  about  much  was  able  to  be  up 
and  to  walk  a  little  every  day. 


Case  III.  Female,  aet.  44,  a  housekeeper,  admitted  to 
Ward  27  on  5th  July  1904,  complaining  of  "giddiness  in 
the  head  and  swelling  of  the  abdomen,  legs  and  feet." 

Her  work  is  fairly  hard,  but  she  has  been  in  a  country 
situation,    has   good    food,    and  is  able  to  get  plenty  of  fresh 
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air  and  exercise.  There  is  a  history  of  epilepsy,  the  fits 
coming  on  22  years  ago,  and  induced,  patient  states,  by  a 
severe  shock,  the  doctor  who  was  attending  her  going  off  his 
head  and  throwing  cold  water  over  her.  These  fits  have 
continued  at  intervals  ever  since. 

In  March  1904  she  was  admitted  to  Ward  27,  with 
evidences  of  loss  of  compensation.  She  was  found  to  have 
mitral  presystolic  and  systolic  murmurs,  a  dilated  right  heart, 
and  to  be  suffering  from  cedema  of  lungs  and  of  legs. 
Treated  with  rest  and  strophanthus,  she  improved  and  left 
hospital  on  June  7th.  She  only  kept  well  for  a  few  days, 
and  on  attempting  to  resume  work  she  had  a  severe  relapse, 
the  cedema  increasing,  and  she  became  very  breathless.  She 
was  readmitted  6th  July  1904,  with  greatly  increased  dyspncea, 
orthopncea  and  severe  cough.  The  praecordia  bulges  slightly, 
and  there  is  diffuse  pulsation.  The  apex  beat  is  in  the  sixth 
space,  6h  inches  to  the  left  of  the  middle  line,  and  the  right 
border  of  the  heart  is  almost  3  inches  to  the  right  of  the 
mid-sternal  line  at  the  level  of  the  fourth  cartilage.  She  has 
an  extremely  irregular  heart  and  pulse,  the  latter  being 
irregular  both  in  force  and  time.  There  is  no  marked 
epigastric  pulsation,  and  little  distension  of  jugular  veins  in  the 
neck.  There  was  marked  basal  cedema,  but  it  considerably 
lessened  before  massage  was  commenced.  The  legs  are 
cedematous.  The  urine  averages  60  oz.  a  day,  and  contains 
a  slight  trace  of  albumen. 

After  admission,  and  up  to  28th  July,  the  patient  improved 
considerably,  but  the  cedema  persisted,  and  the  patient  did  not 
sleep  well  at  nights.  There  was  still  orthopncea.  Tincture 
of  digitalis  in  5n^  doses  was  prescribed,  with  caffeine  citrate 
and  an  occasional  dose  of  calomel  and  other  purgatives.  The 
irregularity  remained  the  same,  and  there  was  no  change  in 
the  position  of  the  apex  beat  or  cardiac  borders. 

On  the  28th  July,  massage  was  commenced. 
„     „      5  th  August,  passive  movements. 
„      ,,      1 2th      „         resisted  exercises,  limited  to  the  arms 
and  legs,  and  performed  with  the  patient  in  bed. 

On  the  19th  August  the  patient  was  up  for  one  hour, 
and  took  a  short  walk  up  and  down  the  ward,  and  by  the 
1st  September  the  patient  was  up  for  the  whole  afternoon. 

The  improvement    was   as    follows  : — The   apex   beat  was 
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found  to  be  in  the  fifth  space,  barely  5  inches  from  the  mid- 
sternal  line,  and  had  come  in  over  1  \  inches,  while  the  right 
border  was  only  1  h  inches  in  the  fourth  space  to  the  right  of 
the  middle  line.  There  was  certainly  irregularity,  although 
less  marked,  but  the  improvement  may  be  judged  by  glancing 
at  the  pulse  rate  and  respirations,  and  by  the  patient's  weight. 


July 


Massage) 
begun.  J 


Aug. 


July  28 

Aug.    1 

„     18 


Pulse.  R«Pi»- 
tions. 


6 

7 
8 

9 
10 
1 1 
12 

l3 
14 

*5 

16 

17 
18 

19 
20 
21 

22 

23 
24 

25 
26 

27 

28 
29 
3° 

31 
1 

2 

3 

4 


86 
72 
88 

94 
80 
72 
68 
80 
72 
80 
76 
82 
72 
80 
88 
72 


32 
3° 
28 
28 
26 
24 
24 
24 

24 
24 
24 
24 
22 

24 
24 
24 


60  20 


68 
60 
64 
60 

60 
72 
60 


20 
20 
18 
20 
20 
20 
20 


Weight, 
stones,     lbs. 

9       l\ 
9       9 
9     12 


Passive 

movements 

begun. 


-Aug. 


Resisted 

exercises 

begun. 


Up  for  \ 
1  hour.  J 


Sept. 


Aug.   25 
Sept.     1 


Pulse. 

Respira- 
tions. 

5 

74 

20 

6 

7 

74 
88 

20 
20 

8 

60 

20 

9 
10 

56 
60 

20 

20 

1 1 

64 

20 

12 

76 

20 

13 

76 

24 

14 

74 

22 

15 

74 

22 

16 
17 

74 
80 

20 
28 

18 

76 

24 

19 

74 

22 

20 

76 

24 

21 

74 

24 

22 

72 

24 

23 
24 

25 
26 

27 
28 

70 
68 
68 
76 
68 
76 

24 
24 
24 
24 
24 
24 

29 
3° 
3i 

76 
68 
68 

24 

24 
24 

1 

72 

22 

Weight. 
stones,     lbs. 

9 

12 

. 

10 

I 

While  the  treatment  speedily  yielded  good  results  with 
this  patient — sleeping,  eating  and  feeling  better — she  relapsed 
soon  after  going  home,  and  the  early  rise  of  pulse  and  respira- 
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tion  rates  after  the  resisted  exercises  ceasing,  suggested  that  the 
eventual  success  was  not  up  to  the  early  promise,  and  this  was 
borne  out  by  an  increase  in  the  size  of  the  heart,  although  not 
to  its  former  dimensions. 

Case  IV.  Male,  aet.  42,  had  suffered  from  long-standing 
bronchitis,  and  when  I  saw  him  had  a  markedly  dilated  heart 
with  both  mitral  and  tricuspid  incompetence.  He  was  ex- 
tremely cyanosed  and  breathless,  unable  for  any  exertion  and 
almost  entirely  confined  to  bed.  There  was  slight  oedema  of 
both  bases,  with  a  considerable  amount  of  watery  sputum,  and 
the  ankles  were  swollen.  There  was  no  very  definite  history 
of  rheumatism,  and  the  cardiac  condition  dated  from  a  severe 
attack  of  influenza  two  years  previously. 

Examination  of  the  circulatory  system  showed  marked 
praecordial  bulging,  with  a  diffuse,  somewhat  heaving,  cardiac 
impulse.  The  jugular  veins  were  engorged  and  there  was  a 
visible  venous  pulsation.  The  apex  beat  was  found  to  be 
situated  in  the  seventh  space  and  almost  in  the  anterior  axillary 
line,  while  the  right  and  left  borders  of  the  heart  were  respec- 
tively 3  inches  and  6h  inches  from  the  middle  line  at  the  level  of 
the  fourth  cartilages.  There  was  marked  epigastric  pulsation,  sys- 
tolic in  time.  The  heart  was  extremely  irregular  in  both  rhythm 
and  force,  and  was  95  per  minute.  The  urine  was  markedly 
diminished,  being  barely  1 5  ounces  a  day,  and  there  was  a 
trace  of  albumen.  Complete  rest  in  bed  with  the  administra- 
tion of  strophanthus,  diuretin  and  diffusible  stimulants  greatly 
alleviated  the  symptoms,  but  after  six  weeks'  treatment  the 
improvement  ceased  and  no  further  progress  was  made.  The 
right  and  left  borders  of  the  heart  were  found  to  have  come  in 
about  \  inch  and  1  inch  respectively,  but  any  attempt  at 
getting  the  patient  out  of  bed  increased  the  dyspnoea,  although 
the  basal  oedema  had  disappeared  and  the  urine  had  increased 
to  a  daily  average  of  25-30  ounces. 

The  pulse  was  85,  but  still  extremely  irregular  in  rhythm 
and  force.  After  waiting  for  a  month  I  cautiously  tried 
massage  for  ten  days,  and  followed  it  up  by  similar  periods 
of  passive  movements  and  resisted  exercises,  and  in  three 
weeks  the  patient  began  active  exercise  in  the  shape  of 
short  walks  of  ten  minutes'  duration,  which  were  gradually 
increased.      During  this  period  the  strophanthus  and  diuretics 
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were  stopped,  and  only  diffusible  stimulants  administered. 
The  improvement  at  once  recommenced  before  the  period  of 
massage  was  completed,  and  the  heart  became  much  more 
regular,  the  ventricles  contracting  more  slowly  and  completely, 
and  the  pulse  rate  gradually  fell  to  75  (about  the  normal  rate  for 
the  patient),  while  the  irregularity  almost  completely  disappeared. 

The  apex  beat  was  found  at  the  conclusion  of  the  treat- 
ment to  be  under  the  sixth  rib,  just  in  the  mid-clavicular  line, 
and  the  right  and  left  borders  of  the  heart  at  the  level  of  the 
fourth  cartilages  were  found  to  be  2  inches  and  5  inches 
respectively  from  the  mid-sternal  line. 

The  urine  had  increased  to  50-60  ounces  a  day,  and  the 
trace  of  albumen  had  disappeared. 

There  was  no  dyspnoea  on  moderate  exertion,  and  the 
jugular  and  epigastric  pulsation  had  vanished. 

This  patient  is  now  able  to  be  up  all  day,  and  has  had  no 
relapse.  A  year  has  passed,  and  during  that  time  the  amount 
of  exercise  has  been  gradually  increased  without  any  untoward 
result.  It  is  interesting  to  note  that  the  bronchitis  has  not 
troubled  him  to  the  same  extent,  and  that  he  is  in  better  health 
now  than  he  has  been  for  many  years. 

Of  my  other  six  cases,  three  were  men  and  three  women. 
Two — a  man  aged  45  and  a  woman  aged  41 — had  both  aortic 
and  mitral  incompetence,  and  the  other  four — two  men  aged 
69  and  32  and  two  women  45  and  52 — had  mitral  and 
tricuspid  incompetence.  All  showed  marked  cardiac  dilatation, 
with  loss  of  compensation  and  evidences  of  backward  pressure, 
including  oedema  of  legs  and  bases  of  lungs,  diminished  flow 
of  urine,  etc.  The  same  treatment  was  tried  in  each  case,  and 
with  success  in  four.  In  one  of  the  unsuccessful  cases,  the 
man  with  aortic  and  mitral  incompetence,  it  seemed  to  be 
hurtful  and  had  to  be  stopped,  and  in  the  other  patient  with 
aortic  incompetence  very  little  benefit  accrued  from  most  care- 
fully regulated  treatment.  I  have  also  found  that  in  cases  of 
dilatation  with  mitral  stenosis  the  benefit  obtained  from  this 
treatment,  while  satisfactory,  was  limited,  and  did  not  yield 
such  permanent  results  as  in  the  other  cases. 

In  noting  diminished  area  of  cardiac  dulness,  the  diminu- 
tion naturally  depended  much  on  the  degree  of  true  dilatation 
present  representing  to  a   great  extent  at  least  the  amount  of 
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compensation  lost.  Even  where  hypertrophy  was  marked, 
improvement  occurred,  but  the  excess  dilatation  was  probably 
the  factor  which  explained  the  cardiac  contraction.  I  have 
not  tried  radiograms  of  the  heart  for  obvious  reasons,  but  if 
successful  and  also  possible  that  method  would  be  much  more 
exact.  Evidently  aortic  cases  do  not  suit  so  well  for  this 
method  of  treatment,  but  my  experience  is  far  too  limited  with 
regard  to  them. 

Even  eight  successes  or  moderate  successes  out  of  ten  cases 
so  treated  seems  to  me  to  warrant  the  systematic  trial  of  this 
method.  It  is  impossible  to  make  any  definite  statement  as 
to  the  permanent  value  of  the  treatment  even  in  the  eight  cases 
called  successful.  In  over  half  of  them  considerable  periods 
have  elapsed  without  any  breakdown  of  compensation,  varying 
from  over  two  years  to  six  months.  One  case  I  know  has 
relapsed,  although  I  should  hardly  term  it  a  complete  failure. 

In  conclusion,  I  must  express  my  thanks  to  Dr  Bruce,  in 
whose  wards  two  of  the  cases  were  treated,  for  permitting  me 
to  use  the  notes  in  the  case-books  ;  to  Dr  Lorimer,  who 
helped  me  with  some  of  the  observations  on  these  two  cases  ; 
and  lastly,  to  Miss  Gustavsohn,  whose  careful  massage  and 
application  of  the  passive  movements  and  resisted  exercises 
materially  aided  me  in  obtaining  successful  results  with  four 
out  of  the  ten  cases. 


Meeting-  VL— March  ist,  1905 
Professor  John  Chiene,  C.B.,  President,  in  the  Chair 

Original  Communication 

REMARKS  ON  THE  ETIOLOGY  OF  CARCINOMA. 
HAS  IT  A  PHYSIOLOGICAL  FUNCTION  IN 
THE  BODY? 

By  George  T.  Beatson,  M.D.  (Edin.),  C.B.,  Surgeon  Glasgow  Western 
Infirmary,  and  Surgeon  Glasgow  Cancer  Hospital. 

Some  recent  utterances  on  the  etiology  of  carcinoma  have 
strongly  endorsed  the  view  that  we  have  to  deal  with  a  microbic 
disease.  This  aspect  of  the  question  is  not  new  to  this  Society, 
as  it  has  already  been  placed  before  it  on  more  than  one 
occasion,  and  notably  so  by  Dr  W.  Russell  in  his  able  and 
instructive  paper.      The  lately  published  researches  to  which  I 
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refer  are  those  of  Professor  Doyen,  of  Paris,  and  those  of  Drs 
Ford    Robertson    and    Wade,  of  Edinburgh.      In    the    former 
we  have  the  "  micrococcus  neoformans  "  regarded  as  the  excit- 
ing   cause  of  the  disease,  and   in  the  latter  the  "  plasmodio- 
phora  brassier,"  the  organism  found  in  the  "  finger  and  toe " 
disease  of  the  root  of  turnips,  has  been  histologically  identified 
in    every   phase   of  its   life-cycle  with    similar  appearances  in 
mammary  and  intestinal  carcinoma.      One  cannot  allude  to  the 
above     contributions     without    bestowing    on    them    a    warm 
encomium  of  praise  for  the  careful,  elaborate,  and  painstaking 
work  that  they  represent.      The  scientific  spirit  of  inquiry  that 
pervades  them  has  the  warm  sympathy  of  all  of  us,  no  matter 
what  our  views  be  on  the  nature  of  carcinoma  ;   for  it  is  only 
by  such  thorough  and  independent  work,  and  by  hearing  both 
sides  of  the  question,  that  we  can  arrive  at  a  right  conclusion, 
and  solve  the  mystery  surrounding  this  disease.      I  do  not  pro- 
pose in  this  paper   to    discuss    the  conclusions    arrived   at   by 
Professor  Doyen  and  by  Drs  Ford  Robertson  and  Wade.      All 
I  would  say  of  them  is  that  so  far  apparently  they  do  not  fulfil 
the  postulates  of  Koch,  and  that  there  is  yet  wanting  in  con- 
nection  with  them   that    crucial    test    of  the   reproduction   of 
carcinoma    in    animals    by    means    of   the    respective    micro- 
organisms that  is  almost  an  essential  for  the  establishment  of 
the  position  taken  up.      At  the  same  time  special  importance 
attaches  to  the  work   of  Professor  Doyen,  seeing  that  he  has 
put  his  theory  to  the  test  clinically,  and  asserts  that  he  has 
found  a  serum  which  has  a  curative  effect   in   carcinoma.      If 
this  be   so,  it  is   most    convincing    evidence    in    favour   of  his 
theory,  and  this  serum  merits  that  most  careful  and   unbiassed 
trial  that  I  am  sure  it  will  obtain.      Time,  of  course,  is  needed 
to  test  the  value  of  any  results,  and  it  does  not  do  to  be  too 
sanguine  in  the  early  days  of  any  new  remedy.      What  has 
struck   me  most    in   the  communications   I   have  read   on   the 
effects    produced    by    Doyen's    serum    is    the  absence   of  any 
evidence  of  changes  in  the  cancer  cells  themselves.      The  great 
point  on  which  stress  is  laid  is  the  mobility  it  induces  in  the 
growth.      This,  I   think,  is  just  what  one   would  expect  when 
we  consider  the  source  of  the  serum   and   the  conditions  that 
exist  in  the  large  majority  of  cancerous  tumours.      One  of  the 
most  constant  of  these  latter  is  the  presence  of  a  variable  but 
generally    extensive    area   of  small    cell   infiltration.       This   is 
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regarded  as  a  disturbance  of  the  nutritive  processes  of  the  part, 
or,  as  it  is  commonly  expressed,  is  inflammatory  in  its  nature, 
and  it  is  the  factor  that  probably  serves  in  many  instances  to 
fix  and  anchor  down  a  growth  to  the  surrounding  tissues.  It 
may  be  described  as  its  rootlets,  and  its  presence  is  not  regarded 
by  surgeons  as  a  favourable  condition  for  operative  work,  for  it 
seems  associated  with  a  tendency  to  recurrence.  It  is  not 
at  all  unreasonable  to  hold  that  a  serum  made  from  microbic 
tissue,  as  Doyen  frankly  admits  his  is,  should  have  an  effect  on 
this  inflammatory  area,  as  is  seen  in  other  instances  of  serum- 
therapy,  and  thus  allow  of  an  operation  being  done  that  other- 
wise would  have  been  contraindicated.  If  this  be  so,  such  a 
serum  should  prove  of  great  value,  and  possibly  its  future  role 
may  be  as  an  adjunct  to  operative  treatment,  a  preliminary 
course  of  it  being  gone  through  to  localise  the  tumour,  and  by 
its  effect  on  the  surrounding  tissue  lessen  the  tendency  to  the 
dissemination  of  the  cell  growth,  just  as  Watson  Cheyne  advo- 
cates the  preliminary  injection  of  antistreptococcus  serum  in 
operations  on  the  tongue  so  as  to  diminish  the  risk  of  sepsis. 
Any  such  agent  would  be  of  the  utmost  value  in  all  operative 
work  for  cancerous  disease. 

Assuming,  then,  as  I  think  one  has  a  right  to  do,  that 
the  parasitic  theory  of  carcinoma  has  not  yet  been  definitely 
established,  I  am  entitled  to  bring  forward  any  view  that  I 
may  have  formed  of  the  disease  either  as  the  result  of  ex- 
perimental or  clinical  observations,  for  in  my  opinion  these 
latter  have  to  be  considered,  and  any  theory  that  does  not 
harmonise  with  them  should  be  viewed  with  distrust.  I  con- 
fess that  the  more  I  work  with  carcinoma  clinically  the  more 
I  am  inclined  to  regard  it  as  a  tissue  vice,  and  the  more  I 
lean  to  the  view  I  put  before  this  Society  nearly  nine  years 
ago,  and  which  I  may  designate  the  germinal  (reproductive 
tissue)  theory  of  cancer.  I  then  stated  that  I  believed  cancer 
consisted  in  the  epithelium  of  the  part  affected  taking  on  the 
active  proliferation  which  is  the  marked  characteristic  of  the 
germinal  epithelium,  and  that  the  special  cells  seen  in  sections 
of  cancer  and  known  as  cancer-bodies  will  eventually  be  shown 
to  be  special  ova  or  germinal  cells.  Let  me  briefly  allude  to 
the  grounds  on  which  I  came  to  this  conclusion.  In  my 
paper  I  pointed  out  the  very  remarkable  effects  produced 
by  the    removal    of  the    tubes    and  ovaries  on  carcinomatous 
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mammary  tissue,  for  under  the  operation  there  took  place  an 
actual  disappearance  of  it.  Apart  from  its  therapeutic  interest, 
such  a  fact  had  some  bearing  on  the  etiology  of  cancer,  and 
thus  I  was  led  to  theorise  and  enunciate  the  above  hypothesis. 
At  the  time  I  wrote  my  paper  I  had  only  done  a  few  cases, 
and  my  object  in  publishing  them  was  to  put  the  procedure 
in  the  hands  of  the  profession,  so  that  they  might  test  its 
value.  They  have  done  so,  and  I  consider  with  very  great 
fairness.  Speaking  generally,  it  may  be  said  that  an  analysis 
•of  the  cases  in  which  the  operation  has  been  done  is  favourable 
to  the  procedure.  This  is  borne  out  by  Mr  Alexis  Thomson's 
figures  published  in  the  British  Medical  Journal  of  8th  Novem- 
ber, 1902,  and  by  some  very  recent  ones  given  by  Mr  Hugh 
Lett  at  a  meeting  of  the  Royal  Medical  and  Chirurgical 
Society  of  London  on  24th  January,  1905,  where  he  dealt 
with  99  cases,  and  showed  that  36.4  per  cent,  of  all  cases 
operated  on  were  materially  benefited  by  the  operation. 

It  may  be  taken,  then,  as  a  proved  fact  that  under 
oophorectomy  mammary  carcinomatous  tissue  is  very  much 
influenced,  and  may  even  disappear.  The  nature  of  the 
change  consists  in  a  great  increase  in  the  stroma  of  the 
growth,  and  a  marked  disappearance  and  fatty  degeneration 
of  the  epithelial  cells.  In  other  words,  there  is  a  more  cica- 
tricial condition  of  the  part  affected,  such  as  we  see  in  the 
cases  of  atrophic  or  withering  scirrhus  mammae.  This  is  well 
shown  in  the  slides  illustrating  sections  before  (Plate  V.,  Fig.  1) 
and  after  oophorectomy  (Fig.  2)  for  mammary  cancer. 

It  was  on  these  grounds,  and  these  only,  that  I  based  my 
germinal  (reproductive  tissue)  theory  of  cancer,  but  I  fully 
recognised  that  to  establish  it  on  a  scientific  and  reliable  basis 
a  good  deal  more  was  required,  and  that  if  I  was  correct  we 
ought  to  find  (1)  nuclear  protrusions  (polar  bodies)  and  (2) 
fewer  chromosomes  in  the  so-called  germinal  cells.  Search 
was  made  for  the  former  by  Dr  Ernest  Fortune  in  films  that 
he  prepared  from  carcinomatous  tissue,  it  being  recognised 
that  any  such  protrusions,  being  nuclear,  should  be  coloured 
preen  bv  the  Biondi  stain.  In  some  of  the  films  there  were 
noted  appearances  in  certain  of  the  cells  containing  the  so- 
called  parasite  that  indicated  a  body,  which  stained  green, 
either  leaving  or  just  entering  the  cells.  In  some  cases  it  was 
surrounded  by  a  distinct  vacuole,  but  whether  this  body  was 
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Fig.  2. 
Plate  V.— To  illustrate  Dk  Beatson's  Paper. 
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an  extrusion  or  an  intrusion  of  a  possible  leucocyte  was  not 
absolutely  clear,  and  it  was  decided  that  no  definite  nuclear 
protusions  (polar  bodies)  had  been  established.  As  regards 
the  diminished  number  of  chromosomes,  no  prolonged  investi- 
gation was  made,  especially  as  a  very  able  cytologist  whom  I 
spoke  to  held  that  it  would  be  a  very  difficult  if  not  impossible 
task  to  count  the  chromosomes  in  the  cells  of  human  carcinoma. 
Dr  Ernest  Fortune,  to  whom  I  am  under  great  obligations 
for  all  the  microscopic  sections  in  connection  with  my  cancer 
work,  and  also  otherwise  for  much  valuable  and  suggestive 
help,  and  who  has  also  prepared  the  photo-micrographs  I  shall 
show  this  evening,  only  confirmed  the  observation  that  cancer 
cells  which  were  dividing  and  undergoing  mitosis  showed  a 
clearer  appearance  than  the  other,  as  if  the  process  of  division 
had  some  clarifying  effect  on  the  whole  protoplasm  of  the  cell. 
He  also  observed  that  while  in  the  films  made  from  cancer 
tissue  cells  could  be  found  in  all  stages  of  karyokinesis,  those 
cells  containing  the  alleged  parasite  had  never  been  seen 
dividing  themselves,  although  the  cancer  cells  in  their  vicinity 
were  doing  so.  No  assistance  either  in  the  matter  was  gained 
from  a  series  of  experiments  I  made  in  inoculating  ovarian 
and  testicular  tissue  into  rabbits. 

Although,  however,  I  was  unable  to  furnish  the  proof  I 
was  in  search  of,  confirmation  of  it  came  from  another  and  an 
independent  source,  for  on  10th  December,  1903,  a  paper  was 
read  at  the  Royal  Society  of  London  by  Professor  Farmer, 
Mr  Moore,  and  Mr  Walker,  entitled  "  Resemblances  Exhibited 
between  the  Cells  of  Malignant  Growths  in  Man  and  those 
of  Normal  Reproductive  Tissue."  As  the  result  of  a  large 
number  of  careful  observations  on  the  intranuclear  changes 
occurring  in  the  cells  of  malignant  growths  undergoing  multi- 
plication, these  gentlemen  were  able  to  establish  the  fact  that 
the  division  of  the  nucleus  of  malignant  cells  very  closely 
resembles  that  found  in  developing  reproductive  tissue.  In 
other  words,  the  mitotic  division  was  of  the  heterotype  order, 
and  there  were  only  half  the  number  of  chromosomes  in  several 
of  the  malignant  cells.  On  my  drawing  attention  to  the  view 
of  carcinoma  that  I  had  put  forward  to  this  Society  in  1  896,  the 
authors  were  generous  enough  to  reply  "  that  it  would  have 
been  difficult  at  the  time  he  wrote  for  Dr  Beatson  to  have  come 
nearer    to    the    facts   since   demonstrated    by    us."      With    this 
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further  development  another  very   important    fact   bearing  on 
the  etiology  of  carcinoma  was  established. 

Before,  however,  I  pass  to  the  consideration  of  the  etiology 
of  cancer,  I  wish  briefly  to  allude  here  to  a  few  points  that  I 
think  have  a  special  bearing  on  it.  The  first  one  is  the 
cellular  character  of  the  so-called  cancerous  growth  or  tissue. 
In  its  structure  carcinoma  is  always  regarded  as  made  up  of 
two  distinct  elements,  namely  (i)  epithelial  cells,  and  (2)  a 
connective  stroma,  but  its  characteristic  feature  is  the  disorderly 
distribution  of  its  large,  irregular,  and  polymorphic  cells.  Any 
stroma  that  they  possess  is  derived  from  the  connective  tissue 
spaces  into  which  they  are  forced,  and  they  have  no  blood- 
vessels, no  nerves,  and  no  lymphatics  of  their  own.  We  do 
not  see  amongst  these  cells  any  capillary  formation  such  as 
occurs  in  the  granulation  tissue  of  a  repairing  wound.  Cancer 
cells  in  fact  show  no  tendency  to  organise.  They  simply  lie  in 
an  intercellular  fluid  unpermeated  by  any  new-formed  blood- 
vessels. In  other  words,  a  cancerous  tumour  is  composed  of 
cells  only,  its  stroma  being  a  pre-existing  element  into  which 
the  cells  have  been  forced  by  pressure.  There  is  in  such  a 
tumour  only  a  massing  together  or  heaping  up  of  cells  that 
have  no  tendency  to  develop  into  permanent  tissue,  and  are 
entirely  devoid  of  organisation.  Cells  so  situated  must  be  of 
low  vitality  and  be  liable  to  decay,  a  characteristic  that  specially 
marks  carcinomatous  swellings.  We  all  know  how  readily 
they  break  down,  especially  the  central  or  oldest  cells,  so 
that  we  have  formed  these  large  crateriform  ulcers  that  are 
clinically  recognisable  as  malignant.  Then  cell  proliferation 
itself  is  an  indication  of  weakness,  for,  as  Virchow  says,  "  All 
cellular  formations  which  lose  their  nucleus  have  a  mere 
transitory  existence,  they  perish,  they  disappear,  they  die  away, 
or  break  up."  The  striking  feature,  then,  of  a  carcinomatous 
tumour  is  that  it  is  entirely  made  up  of  cells,  which  proliferate, 
but  do  so  apparently  only  to  perish,  and  have  no  building  up 
or  constructive  power. 

Another  special  characteristic  of  the  carcinomatous  cell  is 
its  unirritating  character.  When  it  is  cast  off  by  the  primary 
tumour  and  finds  a  lodgment  elsewhere,  its  arrival  in  a  distant 
part  of  the  tissues  or  in  an  organ  is  not  heralded  by  any 
special  local  disturbance  or  by  constitutional  irritation.  Every 
physician   and  surgeon   knows  the  great  difficulty  in  deciding 
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in  cases  of  carcinoma  as  to  the  existence  or  non-existence  of 
secondary  deposits  that  might  be  a  bar  to  operation.  For 
example,  small  local  foci  of  dissemination  in  the  lungs  or  liver 
will  often  not  reveal  their  presence  by  any  physical  signs,  and 
post-mortem  examinations  often  show  metastatic  deposits  in 
organs  where,  owing  to  an  entire  absence  of  symptoms,  their 
presence  was  never  suspected.  I  need  not  give  illustrations  of 
what  is  a  common  experience,  but  this  fact  has  always 
seemed  to  me  a  strong  point  in  favour  of  the  view  that  we 
were  dealing  in  the  case  of  the  carcinoma  cell  with  one  that 
is  the  offspring  of  the  body  tissues  and  is  in  no  way  a  stranger 
to  them.  Were  this  not  so,  we  ought  to  have  present  in  the 
primary  tumour  as  well  as  in  all  secondary  deposits  that 
disturbance  of  nutrition  known  as  inflammation,  such  as  is 
generally  observed  in  the  case  of  microbic  or  protozoal  in- 
fection. As  a  general  rule,  all  such  signs  of  irritation  are 
absent  in  the  early  stage  of  carcinomatous  growths. 

This  fact  has  a  bearing  on  another  matter  on  which  stress 
is  often  laid,  and  that  is  the  importance  of  the  medical  man 
seeing  cases  of  carcinoma  early,  and  patients  are  sometimes 
blamed  for  not  having  sought  advice  sooner.  The  truth  is  it 
is  not  always  their  fault.  It  is  not  uncommon  for  cases  to 
come  under  our  notice  where  carcinoma  has  made  extensive 
progress  in  both  the  mamma  and  the  uterus  without  giving 
rise  to  any  symptoms  of  sufficient  importance  to  attract  the 
attention  of  the  patients.  It  is  only  when  the  cancer  cells 
have  begun  to  act  by  their  bulk  like  a  foreign  body  that  they 
set  up  irritation  locally.  Constitutionally  they  give  no  sign, 
many  of  those  who  are  the  subjects  of  this  serious  and  fatal 
disease  showing  outwardly  all  the  appearances  of  perfect 
health.  Delay  in  seeking  medical  advice  is  consequently  often 
unavoidable,  and  I  am  not  in  favour  of  the  view  that  is  being 
put  forward  of  late  by  some  of  our  profession  that  with  the 
object  of  getting  hold  of  cases  in  an  early  stage  the  general 
public  should  be  instructed  in  the  early  manifestations  and 
symptoms  of  carcinoma.  Against  this  I  would  most  emphati- 
cally protest.  To  begin  with,  there  is  very  little  to  teach 
them,  and  if  people  are  to  be  on  the  watch  every  day  of  their 
lives  for  the  possible  occurrence  of  this  disease,  there  will  be 
induced  that  unhappy  and  apprehensive  frame  of  mind  that  I 
regard  as  a  powerful   predisposing  cause  of  the  very  condition 
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we  want  to  avoid.  The  greatest  blessing  we  have  is  that  we 
do  not  know  what  lies  before  us,  and  to  be  constantly  on  the 
lookout  for  the  occurrence  of  cancer  would  make  life  unbearable. 
By  all  means  let  it  be  generally  known  by  the  public  that  the 
moment  a  swelling  or  lump  is  detected  medical  advice  should 
be  taken  about  it,  just  as  should  be  done,  too,  when  any 
symptoms  of  illness  show  any  persistency  or  are  of  an  unusual 
character.  In  the  same  way  it  cannot  be  too  strongly  impressed 
on  the  profession  that  the  possibility  of  carcinoma  being  the 
exciting  element  in  troublesome  cases  of  indigestion  must 
never  be  overlooked,  and  that  swellings  of  every  kind  should 
be  thoroughly  investigated  on  their  detection,  and  carefully 
watched. 

The  general  good  health  that  is  often  present  in  those  who 
are  the  subjects  of  carcinomatous  disease  has  its  analog}-  in  the 
post-mortem  room,  for  I  have  often  been  struck  in  our  exami- 
nation of  the  bodies  of  those  who  have  died  at  the  Glasgow 
Cancer  Hospital  with  their  well-nourished  condition,  even  when 
they  have  suffered  from  the  disease  for  a  lengthy  time. 

Another  point,  too,  that  has  attracted  my  attention  has 
been  the  very  pigmented  condition  of  the  fat  in  some  of  these 
cases.  It  presents  a  reddish-yellow,  yolk-of-egg  appearance, 
and  has  a  colouring  matter  present  that  is  not  seen  in  ordinary 
fat.  I  was  especially  struck  with  this  in  a  case  last  year,  and 
tried  to  get  a  chemical  analysis  of  the  fat,  but  it  seems  that  the 
chemistry  of  human  fat  is  not  very  well  known,  and  has  not 
been  very  extensively  studied.  It  is  possible  that  the  appear- 
ance to  which  I  refer  may  be  entirely  a  post-mortem  one,  or 
be  present  in  other  chronic  diseases,  and  thus  have  no  particular 
association  with  carcinoma,  but  it  may  have,  and  it  may  also 
be  associated  with  the  so-called  lemon-tinged  cachexia  that  is 
often  remarked  in  cancerous  patients.  As  bearing  on  this 
point,  I  have  sometimes  noticed  when  operating  on  cancer  cases, 
especially  in  mammary  ones,  an  oily  and  fluid  state  of  the  fat. 
And  it  is,  I  think,  a  very  general  experience  that  in  these  cases 
carcinoma  disseminates  itself  more  rapidly  than  in  patients  of 
spare  build. 

I  come  now  to  the  last  point  I  wish  to  draw  attention  to, 
and  that  is,  the  source  of  the  procreative  fluid  of  the  human 
body.  In  view  of  the  germinal  (reproductive  tissue)  theory  of 
carcinoma  that   I  am  putting  forward,  some  reference  must  be 
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made  to  this  subject,  for  I  consider  that  it  has  a  close  relation- 
ship with  it.  As  is  well  known,  the  ovaries  and  testes  prepare 
certain  modified  epithelial  cells,  termed  respectively  ova  and 
spermatozoa,  by  the  union  of  which  the  human  embryo  is  pro- 
duced. Before,  however,  this  can  be  accomplished  the  ova  have 
to  undergo  a  maturation  process  and  the  spermatozoa  a  series 
of  cell  divisions,  by  which  in  each  case  there  is  a  reduction  of 
half  the  number  of  their  chromosomes.  In  both  these  organs 
this  process  is  accompanied  by  great  cellular  activity  ;  and  the 
question  may  very  fairly  be  asked,  What  is  the  stimulus  that 
sets  it  in  motion  so  that  we  have  the  extrusion  of  the  polar 
bodies  in  ova  and  the  reducing  division  that  leads  to  the 
formation  of  spermatozoa  ?  It  must  be  a  secretion  of  some 
kind,  and  it  may  be  elaborated  by  the  testes  and  ovaries  them- 
selves, or  by  all  the  tissues  of  the  body,  in  accordance  with  the 
old  Hippocratic  idea.  In  the  latter  case  the  testes  and  ovaries 
are  merely  instruments  for  elaborating  the  work  done  by  the 
rest  of  the  body,  which  is  in  reality  the  source  of  the  fructifying 
fluid  which  confers  on  the  ova  and  spermatozoa  their  procreative 
power.  I  confess  that  this  latter  view  commends  itself  more 
to  my  mind,  and  it  is,  I  consider,  not  altogether  unsupported 
by  facts.  Thus,  experiments  show  that  the  fluid  portion  of 
the  semen  largely  furnished  by  the  accessory  sexual  glands, 
such  as  the  seminal  vesicles,  the  prostate  gland,  and  Cowper's 
glands,  is  not  only  essential  to  the  motility  of  the  spermatozoa, 
but  also  to  their  fertilising  power.  Again,  the  removal  of  the 
tubes  and  ovaries  leads  to  the  deposit  of  an  increased  amount 
of  fat  in  the  body,  as  if  some  secretion  of  the  tissues  was  being 
stored  up  and  was  no  longer  being  removed  from  the  tissues, 
in  the  same  way  as  mucin  accumulates  in  the  body  in 
myxoedema,  when  the  thyroid  gland  is  excised.  If  this  be 
as  I  suggest,  we  have  in  the  body  tissues  a  secretion  which 
has  to  be  reckoned  with,  a  secretion  that  not  only  probably 
bestows  vigour  on  the  tissues  themselves  and  might  even  under 
certain  circumstances  confer  on  them  a  proliferating  power,  but 
seems  to. have  a  special  affinity  for  one  particular  tissue,  namely, 
the  fat  of  the  body.  In  this  latter  it  may  be  retained  and  kept 
as  it  were  in  reserve,  as,  for  instance,  when  failing  functional 
activity  on  the  part  of  the  testes  and  ovaries  does  not  utilise 
it  to  the  extent  that  it  is  created  or  does  so  slowly  and  inter- 
mittently.    Further  on  I  shall  refer  again  to  this  matter,  so  will 
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say  nothing  more  upon  it  now,  but  I  regard  it  as  having  an 
important  bearing  on  the  etiology  of  carcinoma. 

Various  as  have  been  the  theories  put  forward  to  explain 
the  formation  of  tumours,  in  all  the  definitions  of  them  there 
has  generally  been  evident  an  undercurrent  of  feeling  that  they 
perform  no  physiological  function  in  the  human  body.  Some 
have  even  openly  expressed  this  view.  Thus,  Lticke  describes 
a  neoplasm  as  "  an  increase  of  volume  by  the  production  of 
a  new  tissue  without  a  corresponding  physiological  function," 
and  Coats,  too,  takes  up  the  same  position,  stating  that 
tumours  are  "  pieces  of  tissue  which  have  a  life  and  growth 
of  their  own  irrespective  of  the  needs  of  the  organism  and 
that  without  any  apparent  object."  Of  none  of  the  tumours 
has  this  view  been  more  strongly  held  than  of  the  carcinomata, 
the  cells  of  which  are  regarded  as  inimical  and  hostile  to  the 
rest  of  the  body  cells,  and  have  been  likened  to  an  invading 
host  advancing  to  the  conquest  and  eventual  destruction  of 
every  tissue  in  the  body.  Like  others  I  have  shared  this  view, 
but  the  more  I  have  thought  over  the  subject,  the  more  have 
I  felt  that  the  so-called  autonomous  proliferation  of  cells  was 
a  mere  assumption,  and  that  possibly  the  carcinomata  were 
doing  work  for  the  organism  by  eliminating  or  dealing  with 
some  body  product.  If  so,  this  would  bring  them  into  line 
with  the  action  of  the  other  body  cells,  and  present  them  not 
as  rebels  running  amuck  in  the  body  commonwealth  of  cells, 
but  as  taking  up  some  new  work,  or  as  performing  the  duties 
of  other  cells  no  longer  functionally  active.  Could  any 
ground  for  such  a  view  be  shown  to  exist,  it  seemed  to  me  to 
put  the  whole  question  on  a  more  scientific  basis,  and  carried 
with  it  some  ray  of  hope  in  the  direction  of  therapeutic 
measures. 

As  bearing  on  such  an  aspect  of  the  matter,  I  could  not 
but  be  interested  in  some  recent  investigations  on  the  tumour 
formation  that  occurs  in  the  form  of  rounded  bulbs  or  nodules 
on  the  roots  of  healthy  bean  or  clover  plants.  To  them  I 
should  like  to  refer,  as  they  bear,  indirectly,  I  think,  on  the 
work  recently  published  by  Drs  Ford  Robertson  and  Wade, 
and  my  remarks  will  be  a  summary  of  an  article  that  appeared 
in  the  last  October  number  of  the  Century  Magazine. 

It  had  often  been  observed  that  the  roots  of  bean  or  clover 
plants  have  on  them  tumours  or  swellings  varying  in  size  from 
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small  pinhead  nodules  up  to  good-sized  potatoes  ;  and  it  was 
further  noted  that  though  such  plants  appeared  diseased,  they 
were  in  reality  the  most  healthy.  This  seemed  even  more 
remarkable  when  examination  of  the  tumours  showed  that 
they  were  packed  with  bacteria.  Matters  were,  however, 
presented  in  a  different  aspect  when  investigation  of  these 
bacteria  revealed  the  fact  that  they  were  constantly  absorbing 
free  nitrogen  from  the  air,  and  were  supplying  the  plants 
affected  with  the  very  food  they  needed.  In  other  words, 
every  nodule  or  tumour  was  acting  as  a  feeder  to  the  plant, 
whose  vigour  might  be  measured  by  the  number  of  growths 
upon  its  roots,  for  in  every  one  of  these  tumours  the  never- 
tiring  bacteria  were  separating  the  nitrogen  from  the  air  and 
changing  it  into  plant  food.  This  furnished  an  explanation  of 
a  fact  that  had  previously  been  noted — namely,  that  after  a 
crop  of  beans  or  any  leguminous  plant  the  soil  gave  a  much 
better  crop  of  wheat,  this  being  due  to  these  leguminous  plants 
not  only  obtaining  their  necessary  nitrogen  from  the  air  instead 
of  the  soil,  but  actually  putting  nitrogen  back  into  the  latter. 
I  need  hardly  say  that  botanists  and  agriculturists  were  not 
slow  to  grasp  the  practical  aspect  of  this  matter,  and  by 
breeding  and  colonising  the  bacteria  they  tried  to  inoculate  the 
soil,  and  thus  make  it  favourable  not  only  for  the  growth 
of  leguminous  plants,  but  subsequently  for  wheat.  The  first 
attempts  in  this  direction  by  Professor  Nobbe  of  Tharandt 
with  his  so-called  "  nitrogen  "  failed,  but  Dr  George  Moore  of 
Washington  showed  that  the  failure  was  due  to  a  wrong 
cultivation  of  the  bacteria.  They  had  been  fed  with  too  much 
nitrogenous  food,  and  this  dulled  their  appetite  for  nitrogen. 
They  were  surfeited  with  it  and  would  not  work,  any  more 
than  will  the  son  whose  rich  father  has  given  him  everything 
he  asks  for  without  making  the  boy  do  anything  for  himself. 

Dr  Moore  reared  his  bacteria  on  such  food  that  they  still 
retained  a  desire  for  nitrogen,  and  worked  vigorously  to  obtain 
it,  and  they  have  now  become  invaluable.  They  are  sent 
about  in  packets  to  vaccinate  or  inoculate  the  ground,  with  the 
result  that  crops  on  soil  so  treated  have  increased  a  hundred- 
fold, and  tumours  that  gave  plants  the  appearance  of  being 
diseased  have  proved  to  be  powerful  workers  in  the  economies 
of  plant  life,  furnishing  man  with  the  means  of  tapping  the  sea 
•of  nitrogen  around  us  in  the  atmosphere  and   conveying  it  to 


I50  THE    ETIOLOGY    OF    CARCINOMA 

the  impoverished  soil,  thus  making  the  barren  places  to  rejoice 
and  the  desert  to  blossom  like  the  rose.  Paget  long  since 
drew  attention  to  the  nodosities  and  nest-like  growths  seen 
on  trees,  and  they  have  always  been  of  interest  in  connection 
with  the  subject  of  tumour  growth,  but  they  become  doubly 
so,  if  increasing  knowledge  reveals  that  possibly  they  are 
doing  work,  and  that  of  a  beneficent  kind,  in  the  world  of 
Nature. 

To  assume  that  some  kind  of  physiological  work  may 
underlie  tumour  growth  in  man  is  not,  I  consider,  unreasonable, 
and  the  possibility  of  this  should  not  be  overlooked.  Harm 
may  be  done  by  taking  for  granted  that,  because  a  process  is 
inexplicable  and  apparently  detrimental,  it  is  therefore  aimless 
and  meaningless.  A  more  sensible  and  more  encouraging 
attitude  to  take  up  is  that  it  may  be  a  modification  of  some 
one  of  the  many  activities  of  the  body  functions.  In  the  case 
of  the  carcinomata,  I  believe  that  there  are  indications  that 
this  is  so  ;  and  the  most  confirmatory  fact  bearing  on  it  is  that 
established  by  Farmer,  Moore,  and  Walker — namely,  that  there 
exist  in  malignant  growths  special  cells  characterised  by  a 
reduced  number  of  chromosomes,  and  that  have  their  prototype 
in  the  reproductive  cells  of  the  body.  From  this  it  would 
almost  seem  as  if,  through  some  functional  inactivity  or 
disease  in  the  testes  or  ovaries,  the  part  affected  by  the 
carcinoma  was  doing  vicariously  their  work  or  helping  them, 
in  an  excess  of  work  thrown  upon  them.  If,  as  I  suggest, 
the  body  tissues  elaborate  the  procreative  fluid,  the  possibility 
of  this  interchange,  and  the  necessity  for  assistance  in  their 
work,  is  not  an  unlikely  or  an  unreasonable  suggestion. 
Not  only  is  there  nothing  in  the  carcinomata  structurally 
irreconcilable  with  such  a  view,  but  there  are  rather  some 
points  that  tell  in  favour  of  it.  The  absence  of  all  organisation 
in  the  crowds  of  cancer  cells  that  fill  the  tissues,  and  form  the 
tumour,  would  suggest  that  they  are  cast-off  cells,  which,  were 
they  not  shut  in  by  the  tissues,  would  escape  in  the  same  way 
as  do  the  cells  thrown  off  in  the  tubuli  seminiferi,  and  which 
find  an  outlet  by  the  vasa  deferentia.  A  disintegration  and 
degeneration  takes  place  in  many  of  these  latter,  just  as  occurs 
in  the  cancer  cells  that  fill  the  alveoli  of  a  breast  tumour. 
I  am  inclined  to  regard  a  carcinoma  as  made  up  of  two 
separate  portions,  as  it  were,  one   part   being  composed  of  cells 
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that  have  been  thrown  off  as  a  secretion ;  and  another  part 
that  ts  glandular  in  the  sense  that  it  is  doing  work  as  a 
secreting  tissue.  Some  of  the  secreted  cells  will  divide  and 
subdivide  and  will  reach  the  stage  of  what  may  be  termed 
germinal  cells,  but  many  of  them  will  degenerate  and  perish. 
In  short  there  is  being  enacted  in  the  tissues  the  same  cell 
activity  and  proliferation  that  goes  on  daily  in  the  ovaries 
and  testes,  where  alone  can  be  found  a  parallel  to  the  profusion 
of  cell  life  that  marks  the  carcinomata.  Others  have  noted 
the  glandular  character  of  these  neoplasms.  Bland-Sutton 
speaks  of  them  as  "  aborted  and  aberrant  glandular  tissues." 
No  doubt  they  are  imperfectly  glandular,  though  they  assume 
an  acinous  type,  but  the  relation  of  their  cells  to  the  interstitial 
connective  tissue  with  its  blood-vessels  and  lymphatics  quite 
allows  of  any  secreting  action  being  carried  on.  Sometimes 
the  arrangement  of  the  cancer  cells  seen  in  sections  is  suggestive 
of  gland  formation  (Plate  VI.,  Fig.  3),  and  this  is  very  well 
shown  in  the  one  that  I  will  put  on  the  screen.  At  least  it  is 
a  possible  explanation  of  what  is  an  unusual  and  rather  striking 
appearance. 

Another  interesting  point  that  I  think  has  some  bearing  on 
this  question  of  cancer  as  a  secreting  organ  is  the  effects  of 
operations  for  carcinoma.  Of  course  I  leave  out  those  cases 
where  operation  has  removed  ulcerated  growths  or  some 
constriction  in  the  digestive  canal  that  has  mechanically 
interfered  with  nutrition.  Apart  from  such  cases,  it  is  a 
very  general  experience  that  in  successful  operations  patients 
put  on  flesh  and  get  stouter.  Even  those  suffering  from  the 
so-called  cachectic  symptoms  often  lose  them  and  regain  a 
healthy  appearance.  It  is  not  easy  to  explain  this,  unless 
the  removal  of  the  carcinoma  has  put  a  stop  to  something  that 
was  draining  the  tissues  and  markedly  modifying  them. 

I  have  said  that  such  patients  get  stouter.  Does  this  in 
any  way  explain  matters  ?  Does  it  point  to  the  fatty  tissue  of 
the  body  again  taking  on  its  storage  property  to  deal  with  a 
secretion  that  was  no  longer  being  used  up  by  the  carcinoma — 
a  secretion  that,  as  I  have  already  said,  is  probably  manu- 
factured by  the  tissues  themselves,  and  in  which  they  are 
bathed,  deriving  from  it  strength  and  vigour,  and  even  in  some 
cases,  should  they  be  degenerate,  a  fertilising  power  ?  If  this 
be  so — and  I  incline  to  the  view — then  we   have  the  fat  of  the 
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body  bearing  some  relation  to  carcinoma  both  before  the 
occurrence  of  that  disease  and  after  its  successful  removal  by- 
operation.  Under  both  conditions  it  has  a  salutary  influence, 
and  it  may  be  that  it  is  only  when  its  storage  power  is  weak, 
or  has  been  strained  to  the  utmost,  that  the  more  specially 
developed  though  degenerate  cells  of  any  body  organ  or  tissue 
may  draw  upon  the  body  secretion  that  the  fat  contains,  and 
by  dealing  with  it  in  a  different  way  manufacture  it  into  an 
epithelial  secretion  on  the  lines  of  the  normal  reproductive 
tissue  of  the  body. 

Apart  from  any  influence  that  oophorectomy  in  inoperable 
breast  cancer  may  have  on  the  blood  supply  of  the  mammary 
region,  it  may  exercise  its  beneficial  effects  by  not  only 
lessening  the  amount  of  my  suggested  body  secretion  but  also 
by  adding  to  the  capacity  for  development  of  the  fatty  tissue, 
and  thus  increase  its  storage  power. 

It  is  an  interesting  fact  that  lutein  occurs  in  all  fatty 
tissues  as  well  as  in  blood  serum,  egg  yolk,  and  milk.  I 
am  indebted  for  this  information  to  Dr  Malcolm,  of  the 
University  of  Edinburgh  Physiological  Laboratory,  to  whom 
I  had  written  on  the  subject  of  lutein  in  fat  and  the  possibility 
of  estimating  the  amount  present  in  it,  as  I  was  anxious  to 
know  if  an  excess  of  it  was  the  cause  of  the  rich  colour 
observed  in  the  fat  of  cancer  patients.  As  to  the  significance 
of  lutein  in  fat  everything  is  at  present  problematical,  for  it  has 
not  yet  been  isolated  in  the  pure  state,  and  several  varieties  are 
supposed  to  exist.  Staedeler  and  Holm  have  published  a 
paper  describing  a  crystallisable  lutein  found  in  the  corpus  luteum 
of  the  cow,  and  recently,  in  the  December  number  of  the 
Practitioner,  Mr  Cuthbert  Lockyer  has  drawn  attention  to  the 
occurrence  of  lutein  cysts  in  the  ovary  in  cases  of  deciduoma 
malignum.  In  the  last  edition  of  Schafer's  Histology  the 
opinion  is  expressed,  on  the  authority  of  Fraenkel  and  Cohn, 
that  the  corpus  luteum  produces  an  internal  secretion  which 
causes  the  fixation  of  the  embryo  to  the  uterine  wall  and  thus 
controls  cell  proliferation.  In  view  of  this  latter  property  I 
have  made  trial  of  the  extract  of  corpus  luteum  in  mammary 
cancer,  but  with  no  appreciable  effect  on  the  growth. 

Gentlemen,  from  what  has  fallen  from  me  to-night  you  will 
gather  that  I  put  forward  as  the  most  likely  explanation  of 
carcinoma  what  I  may  term  the  "  germinal  (reproductive  tissue) 
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theory."  In  my  humble  opinion  it  harmonises  most  with  the 
facts  and  course  of  the  disease  as  observed  clinically,  and  it 
furnishes  an  explanation  of  many  interesting  points  about  it 
that  are  otherwise  mysterious  and  obscure.  It  assumes,  I 
admit,  the  existence  of  a  general  tissue  secretion  that  cannot 
be  absolutely  proved,  but  in  favour  of  which  there  is,  I  con- 
sider, a  fair  amount  of  reasonable  and  confirmatory  evidence. 
With  such  a  procreative  fluid  in  the  body,  in  the  event  of  the 
testes  or  ovaries  through  functional  decay  or  disease  being 
unable  to  deal  with  it,  and  the  fat  of  the  body  having  no  special 
capacity  for  storing  it,  it  is  within  the  bounds  of  possibility 
that  tissues  or  organs  that  have  retrograded  physiologically, 
and,  by  losing  their  differentiation,  have  reverted  to  a  more 
primitive  type,  should  under  these  conditions  take  upon  them- 
selves the  function  of  secreting  it  when  they  would,  of  course, 
do  so  in  the  cellular  form  followed  by  the  normal  reproductive 
tissue.  This,  it  may  be  said,  is  a  return  to  the  old  "  spermatic 
theory  "  of  carcinoma,  and  it  is  so  to  some  extent,  but  yet  with 
an  important  difference,  in  that  the  older  writers  assumed  a 
conversion  of  the  normal  tissue  of  the  part  into  tumour  tissue, 
whereas,  in  the  view  I  put  forward  the  masses  of  the  tumour 
cells  are  not  a  tissue  at  all,  but  are  cells  thrown  off  by  altered 
somatic  cells  in  the  elaboration  of  a  special  secretion.  And  if 
I  am  correct  in  this  conclusion,  then  in  carcinoma  we  have  a 
tissue  secretion  to  deal  with,  in  relation  to  which  the  fat  of  the 
body  probably  acts  as  a  middleman  just  as  lymph  does  in 
ordinary  nutrition.  This  being  so,  I  do  not  see  that  we  should 
take  too  pessimistic  a  view  of  the  therapeutic  position  in  con- 
nection with  the  disease,  or  despair  altogether  of  its  successful 
treatment. 

Gentlemen,  nine  years  have  elapsed  since  I  last  addressed 
this  Society  on  the  subject  of  carcinoma,  and  during  that  period 
it  has  occupied  much  of  my  thoughts.  To-night  I  have  again 
ventured  to  lay  before  you  the  trend  of  that  thought  and  how 
the  problem  of  this  disease  is  presenting  itself  to  me  at  present. 
As  on  the  previous  occasion  I  had  to  ask  your  indulgence  for 
stating  much  that  was  theoretical  and  problematical,  so  again 
I  feel  I  must  do  the  same.  I  can  only  plead  in  excuse  the 
conditions  under  which  in  this  matter  we  have  all  to  work. 
Carcinoma  is  a  great  mystery,  and  in  its  elucidation  progress 
can   only    be   made   by  observation   and    by   forming   a  good 
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working  hypothesis.  If  facts  in  sufficient  number  and  import- 
ance talh-  with  that  hypothesis,  then  one  is  justified  in  raising 
it  to  the  dignity  of  a  theory.  I  dare  say  I  am  premature  in 
taking  that  step  at  present,  but  I  conscientiously  believe  that 
all  the  indications  point  to  a  germinal  (reproductive  tissue) 
theory  of  cancer. 


Meeting-  VI L— May  3rd,  1905 

PROFESSOR  JOHN  Chiene,  C.B.,  President,  in  the  Chair 

I.  Election  of  Honorary  Member 

Professor  Wilhelm  Konvad  Rontgen,  University  of  Munich, 
was  elected  an  Honorary  Member  of  the  Society. 

II.  Exhibition  of  Patients 

1.   Dr  Byrom  Branny ell  exhibited — 

(a)  A  CASE  OF  CHRONIC  TOPHACEOUS  GOUT.  The  case 
was,  he  said,  the  most  remarkable  one  of  the  kind  which  had 
ever  come  under  his  notice  ;  it  had  been  sent  to  him  by  Sir 
Dyce  Duckworth  in  order  that  it  might  be  shown  to  the 
profession  in  Edinburgh.  Large  nodose  thickenings  were 
present  on  the  hands,  knees,  ankles,  and  feet  ;  the  resulting 
deformity  was  very  great  (see  Plates  VII.-X.).  The  patient 
was  a  man  5  2  years  of  age,  a  land-surveyor  by  occupation  ; 
there  was  nothing  in  his  history  to  show  why  he  should  suffer 
in  such  a  severe  way  from  gout.  For  the  first  eighteen  years 
of  his  life  he  had  lived  in  London  ;  for  the  next  six  years 
he  had  been  employed  in  various  parts  of  the  world  —  in 
India,  South  Africa,  South  America,  and  Australia.  He  had 
his  first  attack  of  gout  while  working  as  a  land-surveyor  in 
the  Bush  in  South  Australia.  Careful  enquiry  into  his  habits 
showed  no  reason  why  he  should  suffer  from  gout.  He  stated 
that  he  had  never  been  in  the  habit  of  drinking  porter,  beer, 
or  sweet  wines,  and  that  he  had  always  been  temperate  as 
regards  alcohol  ;  he  used  to  drink  whisky  in  moderation.  In 
the  Bush  in  Australia  he  had  not  the  opportunity,  even  if  he 
had  wished  it,  of  living  in  such  a  way  as  to  acquire  gout. 
Further,  there  was  nothing  in  his  family  history  to  show  that 


Plate  VII.-The  case  of  tophaceous  gout  described  in  the  text,  showing  very  Ian 
tophaceous  nodules  on  the  backs  of  the  hands,  fingers,  elbows,  kneesf  and  feet- 
side  view. 


Plate  VIII. — The  case  of  tophaceous  gout  described  in  the  text,  showing  very 
large  tophaceous  nodules  on  the  backs  of  the  hands,  fingers,  elbows,  knees, 
and  feet — front  view. 
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Plate  X. — Skiagram  of  the  right  hand  in  the  case  of  tophaceous  gout 
described  in  the  text. 
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he  inherited  in  an)-  marked  degree  a  tendency  to  gout  ;  his 
grandfather,  grandmother,  and  father  were  very  long-lived  ;  his 
mother  died  at  the  age  of  45  from  phthisis  ;  one  uncle  had 
gout,  but  he  was  the  only  member  of  the  family  on  either 
side  who,  so  far  as  was  known,  had  suffered  from  gout. 
Nevertheless,  at  the  age  of  24  the  patient  developed  his  first 
attack  of  gout.  He  had  had  two,  three,  or  more  attacks  of 
acute  gout  every  year  since.  Eighteen  years  ago  tophaceous 
deposits  began  to  form  on  the  left  hand  ;  they  have  gradually 
increased  in  size,  and  the  extensive  deposits  which  are  now 
present  developed  on  various  parts  of  the  body.  Fourteen 
years  ago  superficial  ulcerations  developed  on  some  of  the 
swellings  (right  foot,  right  thumb,  right  forefinger),  and  have 
been  present  since.  Chalk  stones  and  chalky  deposits  have 
been  frequently  exuded  from  these  ulcerations.  Microscopical 
examination  shows  that  the  pus  which  escapes  from  the  ulcera- 
tions is  loaded  with  fine  acicular  crystals  of  urate  of  soda. 
The  tophaceous  deposits  on  the  elbows,  knees,  and  feet  are 
very  hard.  There  are  a  few  tophaceous  deposits  in  the  ear, 
but  they  are  not  very  marked.  The  urine  contains  albumen 
and  some  casts  ;  the  patient  stated  that  albumen  was  first 
detected  in  the  urine  twenty-five  years  ago,  and  that  it  had 
invariably  been  present  whenever  the  urine  had  been  examined 
since.  The  patient  was  a  very  intelligent  man  and  was  able 
to  give  an  accurate  and  detailed  account  of  his  disease. 

The  question  of  course  occurred  whether  anything  could 
be  done  in  this  particular  case  to  alleviate  the  disease.  The 
question  of  surgical  treatment  at  once  suggested  itself.  Would 
it  be  possible  by  scooping  out  the  tophi  to  benefit  the  patient  ? 
Sir  Dyce  Duckworth  and  other  authorities,  whom  the  patient 
had  consulted,  were  strongly,  he  said,  against  any  operative 
procedure  ;  it  was  found  that  in  cases  of  this  sort,  and  more 
particularly  in  cases  in  which  the  urine  is  loaded  with  albumen, 
and  the  kidneys  are  in  all  probability  more  or  less  cirrhotic, 
that  operative  procedure  was  apt  to  be  attended  with  risk  and 
danger.  Dr  Bramwell's  first  thought  was  that  if  he  were  this 
patient  he  would  feel  inclined  to  have  one  of  his  hands  operated 
upon  in  order  to  see  whether,  under  modern  surgical  methods, 
the  condition  might  not  be  satisfactorily  dealt  with  ;  in  his 
present  condition  the  patient  was  completely  crippled  ;  but 
after  hearing  the  strong  opinion   which   Sir  Dyce   Duckworth 
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and  others  had  expressed  he  bowed  to  their  decision.  The 
patient  himself  absolutely  refused  to  consider  the  question  of 
operation. 

(/>)  A  CAST.  OF  Sl'LENO-MEDULLARY  LEUK.EMIA,  IN  WHICH 
GREAT  IMPROVEMENT  HAD  TAKEN  PLACE  UNDER  THE  X-RAY 
TREATMENT.  Dr  Bramwell  said  that  during  the  past  two  or 
three  years  a  number  of  cases  of  leukaemia  had  been  treated  by 
the  application  of  the  X-rays  over  the  spleen  and  bones,  but,  so 
far  as  he  knew,  no  case  had  up  to  the  present  time  been  brought 
before  this  Society.  The  patient  whom  he  presented  to  the 
Meeting  was  28  years  of  age  ;  she  came  to  the  hospital  on 
22nd  February  1905,  complaining  of  swelling  of  the  abdomen 
and  amenorrhcea.  On  examination  she  did  not  look  ill  and 
was  not  markedly  anaemic.  The  abdomen  was  occupied  by  a 
large  hard  tumour  which  extended  two  and  a  half  inches  to  the 
right  of  the  umbilicus,  and  almost  down  into  the  pelvis  (see 
Plate  XL).  The  anterior  edge  of  the  tumour  was  sharp,  and 
in  it  two  distinct  notches  could  be  felt  ;  it  was  evidently  the 
spleen.  The  lymphatic  glands  were  not  enlarged.  The  blood 
contained  an  enormous  excess  of  leucocytes,  540,000  per  cubic 
millimetre,  the  red  blood  corpuscles  numbered  3,800,000,  and 
the  haemoglobin  equalled  69  per  cent  ;  the  differential  count 
showed  that  49  per  cent,  of  the  white  corpuscles  were 
myelocytes.  The  case  was,  in  short,  a  typical  case  of  spleno- 
meduilary  leukaemia. 

The  X-ray  treatment  was  commenced  on  February  28th, 
and  was  continued  every  other  day  until  March  21st,  the  rays 
being  applied  for  five  minutes  over  the  enlarged  spleen.  On 
March  2 1st,  the  treatment  had  to  be  suspended  because  of 
irritation  and  inflammation  of  the  skin  over  the  spleen.  On 
April  11th,  the  X-ray  treatment  was  resumed  and  had  been 
continued  up  to  the  present  time  (May  1,  1905.)  The  result 
of  the  treatment  had  been  remarkable  improvement ;  the  white 
blood  corpuscles  had  fallen  from  590,000  (the  count  on  the 
day  on  which  the  treatment  was  commenced),  to  28,000  on 
May  1st  ;  the  red  blood  corpuscles  had  increased  from  3,850,000 
to  5,540,000,  and  the  haemoglobin  from  68  to  88  per  cent. 
Coincident  with  this  improvement  the  spleen  had  decreased 
very  much  in  size,  and  the  general  condition  of  the  patient  had 
also  improved.  The  application  of  the  X-rays  had  been 
followed  by  a  rise  in  temperature  (see  Chart),  but  by  no  other 


Plate  XL — The  case  of  spleno-medullary  leukremia  treated  by  X-rays 
described  in  the  text,  showing  the  outline  of  the  spleen  before  the 
treatment  was  commenced  (on  February  28)  and  on  May  26. 


PLATE  XII. — The  case  of  lymphatic  leukaemia  treated  by  X-rays  described 
in  the  text,  showing  the  outline  of  the  spleen  before  the  X-ray  treat- 
ment was  commenced  (on  February  28),  and  when  the  X-ray  treatment 
was  stopped  (on  March  23) ;  also  the  hasmorrhagic  extravasations 
around  the  orbits  and  into  the  conjunctivas,  and  an  enlarged  gland  in 
the  left  axilla. 
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unfavourable  results  except  the  inflammation  of  the  skin  which 
had  been  already  referred  to. 
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Temperature  Chart  in  the  case. of  Spleno-Medullary  Leukaemia 
described  in  the  text,  showing  the  rise  which  followed  the 
application  of  the  X-rays.  The  *  represents  the  com- 
mencement of  the  treatment  (February  28). 

Additional  Note. — Since  the  patient  was  shown  to  the 
Society  the  improvement  has  continued  ;  the  spleen  has  con- 
tinued to  decrease  ;  the  menstruation  has  returned  (it  had  been 
absent  for  eleven  months).  The  patient  was  discharged  from 
the  Infirmary  on  20th  June.  On  that  date  the  white  corpuscles 
had  fallen  to  the  normal  number. 

Case  of  lymphatic  leukaemia  treated  by  X-Rays  : 
NO  IMPROVEMENT.  In  connection  with  this  case  Dr  Byrom 
Bramwell  also  related,  with  the  consent  of  the  President,  the 
following  details  of  a  case  of  lymphatic  leukaemia  which  had 
been  treated  by  the  X-rays.  The  patient,  a  boy  aged  15, 
was  admitted  to  the  Infirmary  on  21st  February  1905  suffering 
from  lymphatic  leukaemia.  The  spleen  was  greatly  enlarged 
(see  Plate  XII.)  ;  the  patient  was  markedly  anaemic  ;  the  red 
blood  corpuscles  numbered  2,000,000,  the  white  corpuscles 
340,000,  and  the  haemoglobin  equalled  38  per  cent.  ;  the 
differential  count  showed  that  93  per  cent,  of  the  leucocytes 
were  lymphocytes — 69*2  small  lymphocytes  and  23*8  large 
lymphocytes.  The  lymphatic  glands  were  markedly  enlarged  ; 
large  extravasations  of  blood  were  present  around  the  orbits, 
and  had  been  present  for  nine  months  before  the  patient  came 
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under  observation  ;   marked   double   optic   neuritis    with   great 
enlargement  of  the  retinal  veins  was  present. 

The  X-ray  treatment  was  commenced  on  February  27th. 
As  in  the  former  case  (of  spleno-medullary  leukaemia)  the 
treatment  was  followed  by  a  rise  in  temperature.  The  X-rays 
were  applied  every  other  day  over  the  spleen  until  March  22nd, 
when  the  treatment  had  to  be  discontinued  because  of  inflam- 
mation and  irritation  of  the  skin  over  the  spleen.  As  the 
result  of  the  treatment  between  February  27th  and  March 
2  2nd,  the  spleen  decreased  very  much  in  size  ;  the  white  blood 
corpuscles  fell  from  230,000  (the  count  on  the  day  on  which 
the  treatment  was  commenced)  to  7800  per  cubic  millimetre  ; 
but,  notwithstanding  these  alterations  for  the  better,  the  patient's 
general  condition  did  not  improve,  and  there  was  no  improve- 
ment in  the  condition  of  the  red  blood  corpuscles — in  fact, 
instead   of  increasing,  they  decreased   in    number.      On   April 


Temperature  Chart  in  the  case  of  Lymphatic  Leukaemia  de- 
scribed in  the  text,  showing  the  rise  which  followed  the 
application  of  the  X-rays.  The  *  represents  the  com- 
mencement of  the  treatment  (February  27). 


3rd,  a  petechial  purpuric  rash  developed  on  the  legs  and  arms  ; 
on  the  evening  of  this  day  the  temperature  rose  to  103  and 
the  pulse  to  128,  and  there  was  slight  bleeding  from  the  gums 
and  profuse  bleeding  from  the  nose.  On  April  7th,  the  red 
corpuscles  had   fallen   to   660,000  and   the  haemoglobin  to   20 
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per  cent.  At  this  date  the  white  corpuscles  numbered  26,000 
per  cubic  millimetre.  On  April  8th,  the  patient  was  removed 
home  by  his  friends.  He  died  on  April  15th.  A  post-mortem 
examination  was  unfortunately  refused. 

The  result  of  the  X-ray  treatment  then  in  this  case  was  to 
produce  some  elevation  of  temperature  (see  Chart),  rapid  dis- 
appearance of  the  excess  of  white  corpuscles  from  the  blood, 
marked  diminution  in  the  size  of  the  spleen  and  lymphatic 
glands,  but  absolutely  no  improvement  in  the  general  con- 
dition of  the   patient. 

Dr  Byrom  Bramwell  emphasised  the  point  that  the  red 
corpuscles  did  not  increase  in  number ;  in  fact  the  reverse. 
The  result  of  the  treatment  in  this  case  was  very  important 
and  instructive  ;  it  showed  that  in  a  case  of  lymphatic  leukaemia 
the  mere  disappearance  of  the  white  corpuscles  from  the  blood, 
and  the  diminution  in  the  size  of  the  spleen  and  lymphatic 
glands  did  not  necessarily  indicate  any  real  improvement. 
Unless  the  red  blood  corpuscles  and  the  haemoglobin  at  the 
same  time  increased,  and  the  general  condition  of  the  patient 
improved,  one  should  not  attach  much  importance  to  the 
diminution  in  the  size  of  the  spleen  and  the  diminution  in 
the  number  of  the  white  corpuscles. 

2.  Mr  J.  M.  Cotterill  exhibited — 

A  patient,  male,  aged  40,  with  MULTIPLE  SYMMETRICAL 
CHONDROMATA. 

One  of  these,  of  very  large  size,  was  situated  on  the  back 
between  the  scapulae,  and  had  undergone  calcification.  This 
had  been  present  for  twenty  years. 

Another  huge  tumour,  evidently  a  chondrosarcoma,  of 
only  five  months'  duration,  was  growing  from  the  right  ilium. 

3.  Mr  Alexis  Thomson  exhibited  a  boy,  aged  9,  the  subject 
of  EXTROVERSION  OF  THE  BLADDER.  Five  weeks  before,  the 
ureters  had  been  transplanted  into  the  rectum  by  Peters'  opera- 
tion. The  result  of  the  operation  was  most  satisfactory.  There 
had  been  no  symptoms  of  ascending  urinary  infection.  He 
was  able  to  retain  his  urine  from  four  to  six  hours  during  the 
day,  and  from  six  to  eight  hours  during  the  night.  The 
exposed  mucous  membrane  of  the  bladder  showed  commencing 
cicatrisation  round  the  margins. 
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III.  Exhibition  of  Specimens 

i.  Dr  William  Stewart  exhibited  a  coloured  sketch  of  the 
feet  from  A  CASE  OF  RAYNAUD'S  DISEASE,  showing  in  a  marked 
manner  its  symmetrical  character  as  affecting  all  the  toes  of 
both  feet.      The  feet  only  were  affected. 

Patient  was  a  charwoman,  aged  57.  For  six  weeks  before 
any  visible  lesion,  she  suffered  from  pain  in  the  feet,  gradually 
increasing  in  severity.  Both  feet  became  involved  at  the  same 
time.  She  had  no  loss  of  sensation,  and  her  general  health 
was  fairly  good,  though  for  the  past  year  she  has  at  times  had 
fainting  turns  and  breathlessness,  and  has  also  suffered  from 
cold  feet. 

No  history  of  rheumatism,  stiffness  of  joints,  cedema  of 
ankles,  haemoglobinuria,  polyuria,  coldness  of  hands  or  other 
parts,  nor  of  chilblains  ;  nor  is  there  any  history  of  excess  in 
alcohol. 

No  thickened  arteries,  nor  heart  murmurs.  Neither 
albumen   nor  sugar  in   the  urine. 

Blood,  2,700,000  red  and  7000  white  cells. 

2.   Mr  J.  M.  Cotterill  exhibited — 

(a)  An  ENORMOUS  PROSTATE  removed  by  the  suprapubic 
method  from  a  patient  aged  74.  The  patient  had  made  an 
excellent  recovery. 

(b)  A  photograph  of  a  SUBASTRAGALOID  DISLOCATION  in 
a  young  man,  which  had  been  reduced  by  forcible  traction,  with 
the  foot  in  full  extension. 

IV.  Original  Communications 

THREE   CASES   OF  WORD-BLINDNESS, 
WITH   REMARKS 

By  J.  V.  Paterson,  M.A.,  F.R.C.S.,  Assist.  Ophth.  Surgeon, 
Royal  Infirmary,  Edinburgh 

THE  discovery  of  the  existence  in  the  cerebral  cortex  of  special 
circumscribed  areas  which  act  as  receptive  and  guiding  centres  in 
the  interpretation  and  production  of  speech,  spoken  and  written, 
excited  an  interest  which  has  extended  far  beyond  medical 
circles.  The  charm  of  the  subject  of  aphasia  no  doubt  lies 
partly  in  the  opportunities  it  offers  for  speculation  regarding  the 
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workings  of  the  brain  as  the  organ  of  mind.  Dr  Elder,  in 
the  preface  of  his  work  on  Aphasia,  says  :  "  The  subject,  if  we 
thoroughly  understood  it,  would,  I  believe,  give  us  the  key  to  a 
knowledge  of  a  great  part  of  the  mechanism  of  cerebral 
functions." 

We  think  that  the  accumulation  of  combined  clinical  and 
post-mortem  evidence  will  gradually  clear  up  many  of  the 
obscure  problems  connected  with  aphasia.  Apart  from  differ- 
ences due  to  the  varied  mental  endowment  and  education  of 
individuals,  similar  lesions  must  produce  corresponding  results. 
Unfortunately,  the  organic  lesions  causing  speech  defects  are 
seldom  exactly  localised  and  circumscribed,  and  much  difficulty 
has  been  found  in  bringing  into  harmony  the  apparently  con- 
flicting results  which  have  followed  involvement  of  the  speech 
centres.  In  interpreting  the  results  of  a  given  lesion,  the 
education,  the  occupation,  and  habits  of  the  individual  affected 
must  never  be  lost  sight  of. 

Graphic  centre  Visual  word  centre 


Broca's  centre  Auditory  word  centre 

Diagram  to  show  the  relative  positions  of  the  speech  centres  and 
the  way  in  which  they  are  connected  by  commissures. 
The  dotted  lines  indicate  possible  but  less  habitual  paths. 

The  diagram  taken  from  Bastian  serves  to  show  the  general 
arrangement  of  the  centres  and  the  relationships  which  that 
writer  supposes  them  to  bear  to  each  other.  We  think  all  will 
admit  with  Bastian  the  primary  and  fundamental  importance  of 
the  auditory  word  centre.  Broca's  centre  for  speech  production 
is  the  other  primary  centre,  the  two  forming  what  Wyllie  calls 
the  primary  couple.  The  visual  word  centre  must,  in  our 
opinion,  take  a  subordinate  position  to  these  essential  primary 
centres.  It  is  an  artificial  product  slowly  elaborated  in  the 
process  of  a  child's  education.  The  writing  centre  is  a  further 
educational  development. 

The   close  relationship  of  these   four  centres  and  the  way 
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they  contribute  to  fix  the  mental  image  of  a  word  are  well 
exemplified  by  the  method  a  child  will  adopt  when  a  strange 
word  has  to  be  learnt.  The  child  will  spell  out  the  word 
slowly,  enquire  how  it  is  pronounced,  then  repeat  it  aloud 
several  times,  and  finally,  perhaps,  write  it  clown  in  order  to  fix 
it  still  more  firmly  in  the  memory. 

In  silent  thought  the  counters  we  commonly  use  are  the 
auditory  word  images.  In  many  people  thought  is  greatly 
aided  by  a  sort  of  silent  articulation  of  the  words.  Some 
people  are  apt  to  think  aloud,  especially  when  deeply  absorbed 
in  a  subject.  In  a  small  percentage  of  people,  so-called 
"  visuals,"  the  visual  word  images  are  said  to  take  the  fore- 
most part  in  the  recall  of  words  and  to  be  used  as  thought 
counters.  Such  a  condition  would  appear  to  me  to  be  alto- 
gether abnormal,  but  it  is,  of  course,  absolutely  unwarranted  to 
dogmatise  regarding  the  mental  processes  of  other  people  from 
a  study  of  one's  own. 

At  the  same  time  with  regard  to  this  question  of  "  visuals," 
certain  misconceptions  are,  we  think,  apt  to  arise.  When  I 
think  of  a  word,  as  in  recalling  the  name  of  an  object,  I 
mentally  hear  it,  and  am  also  conscious  of  a  sort  of  silent 
articulation,  the  latter  element  of  recall  increasing  as  the 
attention  is  concentrated  on  the  word.  Concentration  on  the 
word  also  tends  to  call  up  its  visual  image.  It  may  well  be  that 
in  some  people  the  visual  word  image  comes  more  readily 
and  prominently  forward  than  in  others.  To  what  extent 
the  visual  word  image  can  be  used  alone,  i.e.  without 
reference  to  the  auditory  or  articulatory  word  images,  is 
a  subject  not  yet  fully  elucidated.  It  has  been  shown  that 
after  lesions  which  apparently  destroyed  the  auditory  word 
centre,  the  power  of  understanding  written  or  printed  words 
may  be  retained,  so  that  we  are  bound  to  suppose  that  the 
visual  word  image  may  in  certain  cases  be  interpreted  without 
appeal  to  the  auditory  or  articulatory  equivalent.  Hinshelwood 
appears  to  take  it  for  granted  that  in  a  person  well  accustomed 
to  read,  the  visual  word  image  wholly  or  mainly  carries  the 
meaning  which  the  word  bears.  We  would  rather  adopt  the 
view  that  ordinarily  the  visual  word  image  is  interpreted  to  a 
large  extent  through  its  power  of  calling  up  the  more  funda- 
mental auditory  and  articulatory  images.  In  people  accus- 
tomed   to    read    much    aloud,   there    is    probably,   as    Bastian 
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suggests,  a  direct  connection  established  between  the  visual 
word  centre  and  Broca's  centre. 

The  statement  sometimes  made  that  some  "  visuals  "  can 
picture  and  read  off  pages  of  print,  etc.,  is  misleading.  In 
reading  we  never  see  more  than  short  words,  or  the  syllables  of 
longer  words,  at  one  time,  and  the  parts  of  the  page  not 
directly  fixed  are  seen  quite  vaguely  and  indefinitely.  We 
interpret  a  quick  succession  of  images,  the  eyes  moving  along 
the  lines  of  print  in  a  series  of  rapid  jerks.  Only  one  of  these 
images  can  be  recalled  at  one  time,  but,  of  course,  the  power  of 
recalling  a  long  series  of  word  images  in  correct  order  will  vary 
enormously  in  different  individuals.  Galton,  quoted  by  Bastian, 
says  of  visuals  :  "  They  read  words  off  usually  as  from  a  long 
strip  of  paper."  This  appears  to  me  to  be  precisely  the  kind  of 
way  in  which  the  visual  images  of  words  are  usually  recalled, 
and  to  apply  equally  to  people  who  could  not  justly  be  classed 
as  "  visuals."  The  difficulty  which  we  experience  in  spelling 
words  backwards  shows  that  we  cannot  readily  picture  entire 
word  images,  but  that  we  mentally  construct  the  visual  images 
of  words  as  we  see  them,  viz.  from  left  to  right  and  by  a 
succession  of  images. 

There  is  naturally  the  closest  connection  between  the  visual 
word  centre  and  the  graphic  centre.  Learning  to  write  pre- 
supposes the  ability  to  read  written  characters.  If  we  suppose 
that  the  visual  image  of  the  letters  has  to  be  conjured  up  in 
the  act  of  writing,  then  destruction  of  the  visual  word  centre 
must  cause  agraphia.  In  this  connection  it  is  well  to  bear  in 
mind  a  view  expressed  by  Bastian  that,  in  an  "  auditive  "  much 
accustomed  to  writing,  the  stimulus  to  the  graphic  centre  may 
pass  direct  from  the  auditory  word  centre  to  the  graphic 
centre.  Such  a  patient  would,  if  this  view  be  correct,  be  able 
to  write  after  destruction  of  the  visual  word  centre,  though  of 
course  he  could  not  read  his  own  writing.  In  people  who 
write  fluently  the  visual  image  of  the  letters  is  not  at  all 
prominent  in  the  act  of  writing.  Most  people,  too,  are  more 
familiar  with  printed  than  with  written  characters,  and  the 
visual  image  of  a  word  tends  rather  to  appear  in  print  than  in 
writing.  While  in  learning  to  write  the  visual  images  of 
letters  are  constantly  kept  before  the  mind,  it  seems  possible 
that  at  a  later  stage  spontaneous  writing  may  be  carried  out 
without  intervention  of  the  visual  word  centre. 
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Cases  of  word  blindness  without  agraphia—"  pure  word 
blindness  " — are  explained  by  a  sub-cortical  lesion  so  situated 
as  to  leave  the  visual  word  centre  intact,  but  to  cut  off  its 
connections  with  the  visual  centres  in  both  occipital  lobes. 
Such  a  lesion  is  extremely  apt  to  involve  also  the  visual  fibres 
on  the  left  side,  and  so  to  cause  a  right-sided  hemianopsia. 
The  well-known  diagram  of  Dejerine  shows  well  how  such  a 
lesion  acts.  The  following  cases  which  have  recently  come 
under  our  observation  appear  well  suited  to  illustrate  different 
types  of  word  blindness  : — 


Aao  .Cyr. 


Schematic  figure,  showing  the  course  of  the  optic  fibres. 
( [  T  yilie,  after  DJjerine. ) 

C,  cuneus  ;  C  C,  posterior  extremity  of  corpus  callosum  ;  F  3,  Rroca's 
convolution  (speech  centre);  T  1,  superior  tern  poro -sphenoidal,  or 
Wernicke's,  convolution  (auditory  word  centre) ;  1  and  1',  left  and  right 
optic  radiations  ;  2,  fibres  connecting  left  angular  gyrus  «  ith  left  cuneus 
and  through  the  corpus  callosum  (2'  and  2")  with  the  right  cuneus  ;  a 
lesion  at  X  cuts  these  fibres  as  well  as  the  optic  radiation,  and  therefore 
causes  right  lateral  homonymous  hemianopsia — word  blindness — but  no 
agraphia  ;  3,  fibres  connecting  angular  gyrus  with  Wernicke's  convolu- 
tion. The  straight  black  line  (4)  represents  the  connection  between 
Broca's  and  Wernicke's  convolutions ;  the  black  line  bifurcating  in 
front  (5)  represents  the  connections  of  the  angular  gyrus  with  the  motor 
region  of  the  left  (5')  and  right  (5")  hemispheres. 

Lesion  at  X  causing  right  hemianopsia  and  pure  word  blindness. 
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Case  I.  J.  C,  aet.  61,  married,  hairdresser,  seen  at  the 
Eye  Infirmary,  Cambridge  Street,  on  October  29,  1903. 
He  complained  of  inability  to  read,  and  thought  that  the 
sight  of  the  right  eye  was  defective.  He  had  been  a  healthy 
man,  but  six  years  ago  had  a  severe  attack  of  influenza,  and 
two  years  ago  a  second  severe  illness  of  the  same  kind.  Three 
years  ago  he  started  business  on  his  own  account,  and  had 
various  business  worries.  In  July  1903,  after  having  to  dis- 
miss a  shop  assistant,  he  had  what  he  calls  a  "  shock,"  and 
was  unconscious.  He  partially  lost  the  power  of  the  right 
arm  and  leg,  and  was  in  bed  for  some  weeks.  Speech  was 
never  interfered  with.  He  has  now  sufficiently  recovered  to 
superintend  his  business  for  several  hours  a  day,  but  readily 
gets  tired.  He  says  he  has  always  been  moderate  in  the  use 
of  alcohol,  and  there  is  no  history  pointing  to  his  ever  having 
suffered  from  syphilis. 

State  on  Examination. — A  man  of  medium  height,  stout 
build,  and  florid  complexion.  Walks  with  a  decided  limp, 
and  uses  a  stick  to  support  him.  Speaks  plainly  and  without 
hesitation,  and  is  inclined  to  be  talkative.  His  memory,  he 
says,  is  not  what  it  was.  His  mental  powers  have  doubtless 
been  somewhat  impaired  by  his  illness,  but  there  are  no 
evident  signs  of  mental  weakness.  The  difficulty  in  reading 
was  noticed  as  soon  as  he  tried  to  read  after  his  last  illness. 

Examination  of  the  visual  fields  reveals  a  typical  right 
lateral  hemianopsia.  Wernicke's  pupillary  sign  is  not  present. 
The  shadow  test  shows  a  hypermetropia  of  about  3  D  in  each 
eye.  The  fundi  are  normal.  When  tested  with  Snellen's 
type  (after  correction  of  his  hypermetropia),  he  can  read  only 
two  or  three  of  the  letters  on  the  scale,  and  that  independent  of 
size.  By  the  illiterate  type  his  vision  in  each  eye  is  found  to 
exceed  T'k  He  can  name  correctly  most  of  the  numerals  on 
the  Maddox  scale  ( 5  metres),  but  confuses  8  and  7.  Some  of 
the  composite  numbers  on  the  scale  are  also  read  correctly,  e.g. 
20,  34.  With  suitable  correcting  glasses  he  cannot  read  a 
word  of  the  Jaeger  type  for  testing  near  vision.  If  the  words 
are  spelt  for  him  he  can  at  once  pronounce  and  understand  them. 
He  is  able  to  calculate  fairly  well  if  the  numbers  given  are 
simple.  He  sometimes  fails  with  the  multiplication  table,  e.g. 
9x8,  and  is  sometimes  puzzled  by  simple  addition,  e.g.  37  +  9. 
He  states  that  he  got  a  prize  for  arithmetic  at  school. 
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He  spells  simple  words  correctly,  but  admits  that  he  was 
never  a  "  great  scholar."  He  used,  however,  to  read  a  great 
deal  (newspapers  and  books  from  a  library),  and  finds  the 
want  of  reading  a  great  privation. 

He  never  was  able  to  read  music. 

His  power  of  writing  is  found  to  be  almost  lost.  Doubtless 
the  slight  rigidity  of  the  right  arm  and  hand  may  to  a  slight 
extent  have  increased  his  difficult)',  but  in  addition  the  inability 
to  recall  the  form  of  man)'  of  the  letters  is  very  evident.  His 
name  is  written  fairly  easily  and  legibly.  His  address  is  also 
legible,  though  several  of  the  letters  are  quite  wrongly  formed. 
His  wife's  name  is  almost  illegible.  With  a  great  effort  a  few 
simple  words  are  written  fairly  well  to  dictation,  e.g.  "  war, 
Japan,  pen."  The  name  "  Paterson  "  is  written  almost  as 
readily  as  his  own  name,  and  this  is  probablv  explained  by  the 
fact  that  the  foreman  in  his  shop  bore  that  name,  and  that 
patient  was  constantly  in  the  habit  of  writing  the  word  in  his 
account  books. 

Numbers  are  written  down  to  dictation  much  more  easily 
and  correctly  than  words,  even  such  numbers  as  24,  100,  149, 
etc.,  being  almost  always  correctly  written. 

When  pressed  to  write  something  spontaneously,  he  pro- 
duced on  two  occasions  almost  identical  sentences,  written  very 
badly,  "  I  want  to  see  you  to-night  "  ;  and  on  the  second  trial, 
four  months  later,  "  I  want  to  meet  you  to-night."  He 
appeared  rather  proud  of  this  feat,  saying  the  words  just  came 
into  his  head. 

He  is  quite  unable  to  read  what  he  has  written  after  a 
short  interval.  His  signature  he  always  recognised,  but  some- 
times not  until  he  had  studied  it  for  some  time. 

He  did  not  appear  to  be  assisted  in  reading  a  letter  by 
tracing  it  over  with  his  fingers.  His  name  was  written  fairly 
well  with  his  eyes  shut.  He  is  unable  to  copy  writing  except 
in  the  most  laborious  and  clumsy  fashion.  A  word  printed  in 
capital  letters  he  copied  as  print,  and  had  considerable  difficulty 
in  imitating  the  various  letters. 

Faces  and  familiar  objects  have  always  been  recognised 
perfectly  well.  A  general  examination  of  his  nervous  system 
showed  only  the  remains  of  a  right  hemiplegia,  there  being 
considerable  stiffness  of  the  right  leg  and  a  slighter  disability 
in  the  arm.      Sensation  appeared  normal. 
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His  condition  has  altered  very  little  since  he  was  first  seen. 
He  has  studied  a  child's  primer,  but  not  with  any  persistence. 
He  can  name  most  of  the  letters  of  the  alphabet  at  sight,  and 
recognises  a  few  words,  such  as  "  of,  to,  an,"  etc. 

The  case  illustrates  well  a  severe  type  of  lesion  giving  rise 
to  very  definite  symptoms,  viz.  right-sided  hemianopsia  and 
partial  hemiplegia,  almost  complete  letter  and  word  blindness, 
and  great  interference  with  the  power  of  writing.  The  pre- 
servation of  good  intelligence  and  the  entire  absence  of  speech 
defects  are  noteworthy.  The  presence  of  hemiplegic  symp- 
toms and  the  involvement  of  the  visual  word  centre  seem 
here  to  point  to  a  cortical  softening  over  part  of  the  area 
supplied  by  the  left  middle  cerebral  artery.  To  explain  the 
hemianopsia  we  must  suppose  that  the  lesion  has  penetrated 
deeply  enough  to  affect  the  radiations  of  Gratiolet. 

Case  II.  Miss  A.,  set.  70,  seen  November  10,  1904. 
Complains  of  difficulty  in  reading,  and  thinks  her  sight  must 
be  failing. 

She  enjoyed  excellent  health  till  a  year  ago,  when  she  had 
a  very  severe  fall.  Since  then  she  has  not  felt  so  strong,  and 
has  been  subject  to  headache.  The  difficulty  with  reading 
has  only  existed  for  about  a  month.  The  patient  is  a  well- 
educated  and  highly  intelligent  old  lady,  accustomed  to  read 
and  write  a  great  deal. 

Visual  tests  showed  the  vision  to  be  good  in  both  eyes. 
R.V.  c+  1.5  D  =  t  slowly;  L.V.  c  +  1  D  and  +  0.5  cyl.  axis 
vertl.  =  do.  With  both  eyes  open  and  correcting  glasses, 
V.  =  4  partly. 

The  examination  of  the  visual  fields  shows  a  right 
hemianopsia.  The  inner  half  of  the  field  of  the  left  eye  is 
not  quite  so  completely  gone  as  the  outer  half  of  the  field  of 
the  right  eye. 

With  suitable  glasses  for  near  vision  the  difficulty  in  reading 
is  found  to  depend  on  an  inability  to  recognise  many  of  the 
words  seen.  When  left  to  herself  she  spells  over  the  words 
which  she  cannot  read  at  sight,  and  at  once  names  the  word. 
The  numbers  on  the  Maddox  scale  she  reads  easily,  but  an 
exhaustive  trial  of  her  ability  to  read  more  complex  numbers 
was  not  made.  She  says  she  finds  some  difficulty  in  express- 
ing herself  when  speaking,  and  is  apt  to  forget  names  of  places 
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and  things.  This  is  not  noticeable  in  her  conversation,  and  on 
trial  she  named  objects  shown  her  quite  readily.  Her  friends, 
however,  state  that  her  memory  and  general  intellectual 
activities  seem  to  have  failed  during  the  past  few  weeks. 

She  writes  fluently  to  dictation,  but  says  she  finds  some 
difficulty  in  expressing  herself  in  writing.  On  the  previous 
day  she  found  the  greatest  difficulty  in  writing  on  a  postcard 
the  hour  of  an  appointment. 

Dr  Byrom  Bramwell  was  kind  enough  to  see  this  patient 
subsequently,  and  reported  that,  apart  from  the  partial  word 
blindness  and  the  defect  in  the  visual  fields,  examination  of 
the  nervous  system  revealed  nothing  noteworthy.  He  was 
inclined  to  ascribe  the  symptoms  to  a  thrombosis  of  the  left 
posterior  cerebral. 

The  visual  word  centre  appears  here  to  have  been  left  intact, 
while  its  connections  with  the  visual  centres  in  the  occipital  lobes 
have  been  interfered  with,  though  not  completely  interrupted. 
(Since  writing  this  I  have  been  informed  that  this  patient  has 
recently  developed  signs  of  a  spreading  of  the  thrombotic  pro- 
cess to  other  areas  of  the  cortex.  Right  hemiplegia  and  a  very 
marked  speech  defect  have  been  prominent  symptoms.) 

Case  III.  Mrs  R.,  set.  41,  seen  April  29,  1905.  Complains 
of  difficulty  in  reading,  and  of  not  seeing  objects  to  her  right  side. 

Had  a  congenital  cataract  of  the  left  eye  removed  by 
needling  1 3  years  ago.  Four  years  ago,  when  one  of  her 
children  was  born,  she  had  a  very  severe  illness,  described  as 
a  "  kind  of  shock."  She  recovered  slowly,  and  since  her  illness 
has  always  had  difficulty  with  reading.  The  hemianopsia  was 
noticed  shortly  after  her  illness,  when  she  was  seen  by  an 
oculist.  Two  years  ago  had  fits,  affecting  chiefly  the  right 
side,  and  apparently  Jacksonian  in  type.  During  convalescence 
from  her  first  illness  a  slight  degree  of  mind  blindness  seems  to 
have  existed.  She  states  that  for  some  time  she  never  felt  sure 
of  recognising  her  friends,  and  felt  mentally  confused  and  de- 
pressed. 

Present  Condition. — L.  eye  shows  a  fairly  dense  film  in 
pupillary  area  and  tends  to  diverge  ;  V  =  fingers  counted  close 
to  the  eye.  R.  eye  appears  normal.  R.V.  c  +  1.5  D  =  |  +  with 
slight  hesitation  ;  F.  normal.  On  testing  fields  to  hand  move- 
ments a  right  hemianopsia  is  found  to  be  present. 
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Tested  with  the  near  vision  type,  she  can  decipher  the  smallest 
type  with  ease.  She  cannot,  however,  continue  reading  for  any 
length  of  time,  and  the  size  or  distinctness  of  the  type  makes 
no  difference.  She  will  read  a  few  words  or  a  short  sentence 
well,  then  a  word  will  be  misnamed,  or  she  will  stop  at  a  word 
and  have  to  spell  it  out  before  she  can  go  on.  The  effort  of 
attempting  to  read  she  declares  to  be  so  exhausting  that  she 
cannot  persevere  in  her  attempts  to  read  even  a  few  sentences. 
The  condition  present  is  thus  a  dyslexia  rather  than  an  alexia. 

Simple  numbers  she  can  read  easily  ;  a  complex  number, 
e.g.  ii  1359,  appeared  to  perplex  her,  but  she  was  inclined  to 
attribute  this  to  a  natural  distaste  for  arithmetic. 

She  writes  fluently,  and  is  accustomed  to  write  long  letters, 
but  says  she  cannot  read  what  she  has  written  any  better  than 
she  can  read  a  book. 

She  used  to  read  music  very  readily.  Now  she  cannot 
read  even  simple  music  with  any  fluency,  though  she  can 
recognise  the  individual  notes.  She  can  still  play  familiar 
music  from  memory,  and   her  musical  ear  is  as  good  as  ever. 

This  case  appears  to  me  analogous  to  those  cases  of 
dyslexia  first  described  by  Berlin.  The  explanation  given  of 
the  symptoms,  and  it  seems  quite  a  probable  one,  is  that  there 
is  an  interruption  in  the  conducting  paths  between  the  visual 
centres  and  the  visual  word  centre.  In  the  case  before  us  the 
history  and  the  presence  of  a  hemianopsia  show  that  a  severe 
organic  lesion  exists,  most  probably  in  the  left  occipital  lobe, 
In  several  of  Berlin's  cases  the  dyslexia  existed  along  with 
evidence  of  severe  cerebral  disease,  while  in  other  cases  the 
dyslexia  appeared  as  an  initial  symptom,  which,  however,  was 
apt  to  be  succeeded  by  more  serious  developments. 

Hinshelwood  records  a  case  in  which  the  dyslexia  appeared 
to  be  due  to  chronic  alcoholism,  and  in  which  complete  recovery 
took  place. 

In  the  case  I  have  described,  no  detailed  examination  of 
the  nervous  system  could  be  made,  as  the  patient  was  only 
seen  on  one  occasion.  There  was,  however,  no  obvious  motor 
or  sensory  impairment.  The  patient  seemed  in  good  health, 
but  said  she  was  very  nervous  and  easily  tired.  She  com- 
plained especially  of  extreme  nervousness  when  she  had  to 
meet  a  number  of  people,  as  at  any  entertainment  or  social 
gathering. 
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A  CASE  OF  ALEXIA,  WITH  AUTOPSY 

By  Edwin  Bramwell.  M.B.,  F.R.C.P.E.,  M.R.C.P.Lond., 
Assistant  Physician,  Leith  Hospital 

CASES  of  word-blindness  are  not  uncommon,  although  there  are 
comparatively  few  recorded  instances  in  the  literature  in  which 
the  brain  has  been  examined  post-mortem.  The  following 
record  of  such  a  case,  though  somewhat  meagre  in  clinical 
detail,  since  unfortunately  the  full  report  of  the  aphasic 
condition  has  been  mislaid,  may  prove  of  interest  in  connection 
with  Dr  Paterson's  remarks.  The  accompanying  photographs 
illustrate  the  position  of  a  lesion  which  was  associated  with 
pure  (or  almost  pure)  alexia.  My  acknowledgments  are  due 
to  Dr  Byrom  Bramwell  for  permission  to  publish  the  case,  of 
which  the  following  is  a  brief  account. 

Clinical  Record. 

The  patient,  a  man  aged  63,  was  admitted  to  the  Royal 
Infirmary  suffering  from  chronic  bronchitis,  emphysema,  and 
cirrhotic  Bright's  disease.  It  will  be  unnecessary  for  our 
present  purpose  to  refer  in  further  detail  to  any  of  his 
symptoms  which  have  not  a  direct  bearing  on  the  aphasic 
condition.  On  the  patient  complaining  that  his  sight  had  been 
failing  for  a  year  past,  he  was  sent  by  the  house-physician  to 
the  Ophthalmic  Department,  where  Dr  Paterson  ascertained 
that  he  had  right  homonymous  hemianopsia  and  word-blindness. 

The  following  facts  of  special  importance  in  connection 
with  the  patient's  aphasic  state  were  subsequently  elicited  : — 

Firstly,  that  although  the  patient's  memory,  more  especially 
for  recent  events,  was  very  defective,  his  intelligence  was  up  to 
the  average  standard  ;  secondly,  that  he  was  a  right-handed 
man  ;  thirdly,  that  his  visual  acuity  was  good  ;  fourthly,  that 
there  was  no  weakness  of  the  right  hand  ;  fifthly,  he  stated  that 
he  had  previously  been  a  good  reader,  and  was  considered  a 
good,  though  never  a  fluent  writer. 

A  special  examination  of  his  speech  functions  showed  that 
he  understood  everything  that  was  said  to  him  and  that  he 
expressed  himself  fluently  and  well,  in  other  words  there  was 
no  evidence  that  the  functions  of  the  auditory  speech  centre 
and  motor-vocal  (glosso-kinaesthetic)  centres  were  in  any  way 
impaired. 

When  the  patient's  ability  to  read  was  tested,  it  was  found 
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that  he  had  the  greatest  difficulty  in  naming  letters  and  words. 
When  he  was  asked,  for  example,  to  name  the  capital  letters 
A,  C,  O,  B,  H,  V,  he  failed  in  every  instance  with  the  exception 
of  the  O  and  the  V.  This  failure  to  recognise  letters  was  not 
dependent  upon  inability  to  see  them,  to  a  defect  of  vision,  in 
other  words,  for,  as  already  stated,  his  visual  acuity  was  good. 
He  could  make  out  the  shape  of  the  letters  perfectly  well,  but 
the  symbols  of  written  speech  conveyed  no  meaning  to  him. 
In  addition  to  this  pronounced  degree  of  letter-blindness,  he 
had  almost  complete  word-blindness.  With  the  exception  of 
one  or  two  monosyllabic  words,  he  was  unable  to  read  any  of 
the  numerous  printed  and  written  words  which  he  was  asked  to 
decipher.  During  the  course  of  his  examination  the  patient 
made  the  interesting  statement — "  I  can  spell  a  thing,  doctor, 
and  I  cannot  tell  the  meaning  of  it  if  I  see  it  like  in  reading, 
but  I  can  spell  it  without  looking  at  it."  In  marked  contrast 
to  his  disability  to  interpret  letters  and  words,  was  his 
ability  to  recognise  numerals.  He  made  occasional  mistakes, 
it  is  true,  but  he  recognised  promptly,  for  example,  the 
numbers  ioo,  931,  and  1346.  This  comparative  preserva- 
tion of  ability  to  decipher  numerals  is  not  at  all  uncommon  in 
cases  of  letter  and  word-blindness. 

Was  the  alexia  in  this  case  dependent  upon  a  lesion  of  the 
cortex  in  the  region  of  the  angular  gyrus,  or  had  it  resulted 
from  an  interruption  of  the  connection  with  the  half  vision 
centres  in  the  occipital  lobes  and,  according  to  Bastian,  the 
angular  gyrus  of  the  right  hemisphere  ? 

Dr  Paterson  has  referred  to  the  special  features  which 
characterise  a  lesion  in  these  two  situations.  He  has  discussed 
the  close  association  which  exists  between  the  visual  word 
centre  and  the  writing  or  cheiro-kinassthetic  centre,  and  he 
has  alluded  to  the  necessary  integrity  of  the  visual  word 
centre  where  the  ability  of  expression  in  written  speech  is 
retained. 

The  great  distinction  between  a  lesion  destroying  the  visual 
speech  centre  and  one  which  destroys  the  connections  of  the 
centre  with  the  lower  centres,  leaving  intact  the  parietal  cortex, 
is  the  preservation  in  the  latter  case  of  the  ability  to  write 
(pure  word-blindness).1 

1  Bastian,  it  is  true,  has  postulated  a  form  of  pure  word-blindness  (in  which  a 
destructive  lesion  of  the  visual  word  centre  is  unaccompanied  by  agraphia)  to  which 
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Were  the  symptoms  in  the  case  above  described  dependent 
upon  a  lesion  of  the  parietal  cortex  (angular  and  supramarginal 
gyri)  or  of  the  white  matter  subjacent  to  it?  The  answer  to 
this  question  involves,  as  may  be  seen  from  the  foregoing 
remarks,  an  inquiry  as  to  the  patient's  ability  to  express  himself 
in  written  speech. 

When  the  patient  was  asked  to  write  the  sentence  "  I  come 
from  Edinburgh,"  he  did  so  promptly,  correctly,  and  without 
hesitation,  but  not  until  the  first  letter  of  the  sentence  had 
been  written  for  him.  In  other  words,  he  was  able  to  call  up 
the  equivalent  visual  memories  (of  the  auditory  speech  symbols 
which  he  had  just  heard)  necessary  for  the  interpretation  of 
the  sentence  into  written  characters.  A  number  of  other 
examples  might  be  cited  to  illustrate  the  fact  that  the  patient's 
writing  was  all  but  intact.  The  curious  circumstance  that  the 
only  obvious  defect  in  writing  was  an  occasional  inability  to 
write  a  word  or  sentence  until  the  first  letter  had  been  written 
for  him  is  of  interest.  This  inability  to  recall  the  first  letter 
would  seem  to  suggest  some  slight  defect  of  the  visual  word 
centre,  the  centre  for  the  recall  of  visual  memories.  The 
absence  of  agraphia,  apart  from  the  slight  defect  in  writing 
above  mentioned,  seemed  to  show  that  the  visual  word  centre 
was  intact  and  the  diagnosis  of  pure  word-blindness  dependent 
on  an  occipital  or,  as  it  is  sometimes  termed,  subcortical  lesion, 
using  the  word  subcortical  in  relation  to  the  parietal  cortex, 
was  made. 

There  are  two  or  three  additional  points  of  interest  worthy 
of  reference. 

In  the  first  place,  it  was  interesting  to  note  that  the  patient 
within  five  minutes  of  writing  a  sentence  was  unable  to  read 
what  he  had  written.  The  explanation  of  this  phenomenon, 
which  is  of  common  occurrence  in  cases  of  pure  word-blindness, 
is  obvious.  Secondly,  it  was  noted  that  although  he  was  un- 
able to  read  certain  words  written  in  large  characters  on  the  black- 
board, after  he  had  traced  over  the  words  with  his  finger  he 
was,  in  some  instances,  able  to  decipher  them.  This  revival  of 
the  visual  memories  of  words  and  letters  in  the  visual  word 
centre  by  the  kinesthetic  impressions  received  during  the  act 

he  applies  the  term  parietal  as  opposed  to  occipital,  but  the  existence  of  this  parietal 
type  of  pure  word-blindness  has  not  as  yet  been  substantiated,  so  far  as  the  writer 
knows,  by  conclusive  post-mortem  evidence. 


Fig.  i. 


Fig.  2. 
Plate  XIII. —To  illustrate  Dr  Edwin  Bramwell's  Paper. 
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of  writing  is  not  uncommon  in  cases  of  alexia  in  which  the 
parietal  cortex  is  intact. 

The  patient's  attempts  at  copying  were  interesting.  When 
asked  to  copy  the  capital  letter  A,  the  name  of  the  letter  not 
having  been  previously  mentioned  to  him,  he  did  so  in  a 
laboured  way,  like  a  child  learning  to  draw  a  previously  unseen 
object,  putting  in  each  detail  of  the  crude  copy,  and  obviously 
quite  oblivious  of  its  meaning. 

The  only  additional  points  in  the  case  which  I  intend  to 
mention  are,  that  there  was  no  hemiplegia  and  no  hemi- 
anaesthesia.  The  presence  of  a  right  homonymous  hemianopia, 
which  was  of  the  classical  type,  has  already  been  referred  to. 

Although  no  definite  history  was  obtained  as  to  whether 
the  symptoms  developed  suddenly  or  gradually,  the  condition 
of  the  arterial  system,  and  the  absence  of  general  symptoms 
usually  associated  with  a  new  growth,  made  it  probable  that 
the  cerebral  lesion  was  of  vascular  origin.  The  patient  died, 
three  weeks  after  admission,  with  cerebral  symptoms  suggestive 
of  uraemia. 

Post-mortem  Record. 

At  the  post-mortem  examination,  when  the  brain  was 
removed  a  large  area  of  softening  in  the  posterior  part  of  the 
left  hemisphere  was  at  once  apparent.  After  the  brain  had 
been  left  in  10  per  cent,  formalin  for  a  few  days  to  harden,  the 
distribution  of  the  softening  was  more  carefully  studied.  It 
was  then  seen  that  the  softening  corresponded  very  closely  to 
the  commonly  figured  area  of  supply  of  the  posterior  cerebral 
artery.  The  artery  had,  unfortunately,  been  removed  piece- 
meal with  the  leptomeninges,  so  that  it  was  no  longer  possible 
to  look  for  or  demonstrate  the  presence  of  the  clot,  which  no 
doubt  existed  in  its  interior. 

The  situation  of  the  softening,  which,  on  section  of  the 
brain,  was  seen  to  be  obviously  of  old  standing,  is  well  shown 
in  the  accompanying  plates. 

On  looking  at  the  under  surface  of  the  brain  (Plate  XIII., 
Fig.  i),  the  complete  involvement  of  the  left  occipital  lobe, 
which  has  lost  its  normal  convoluted  appearance,  is  evident. 
Further,  there  is  extensive  softening  of  the  under  surface  of 
the  temporo-sphenoidal  lobe,  including  the  posterior  two-thirds 
of  the  gyrus  hippocampus,  a  large  portion  of  the  fourth,  and 
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the  posterior  portion  of  the  third  temporo-sphenoidal  convolu- 
tions. It  was  impossible  to  strip  the  meninges  off  the  brain 
in  this  region — in  fact,  in  the  anterior  part  of  the  softening, 
as  may  be  seen  in  Fig.  2,  the  floor  of  the  ventricle  was  formed 
by  the  leptomeninges  alone. 

Looking  at  the  internal  surface  of  the  left  hemisphere 
(Plate  XIV.,  Fig.  4),  which  has  been  separated  from  its  fellow 
by  a  mesial  longitudinal  section  through  the  corpus  callosum 
and  basal  ganglia,  the  limitation  of  the  lesion  to  the  occipital 
lobe  is  well  brought  out  in  the  photograph.  The  cuneus  is 
seen  to  be  destroyed,  but  the  parts  anterior  to  the  parieto- 
occipital fissure  have  escaped. 

A  study  of  the  outer  aspect  of  the  left  hemisphere  (Fig.  3) 
shows  the  destruction  of  the  second  and  third  occipital  convolu- 
tions and  implication  of  the  extreme  posterior  end  of  the  second 
temporo-sphenoidal.  The  supra-marginal  convolution  which 
surrounds  the  posterior  extremity  of  the  fissure  of  Sylvius  is 
seen  to  be  intact,  and  the  softening  stops  short  posterior  to 
the  angular  gyrus,  which  convolution  is  related  to  the 
termination  of  the  first  temporo-sphenoidal   fissure. 

Now,  let  me  draw  your  attention  to  Fig.  5,  which  represents 
the  appearances  seen  in  a  vertical  transverse  section  through 
the  parieto-occipital  fissure  and  the  most  posterior  part  of  the 
angular  gyrus  (vide  Fig.  3).  The  section  through  the  right 
hemisphere,  as  shown  in  Fig.  5,  is  slightly  anterior  to  that 
which  passes  through  the  left.  The  softening  of  the  lower 
part  of  the  left  occipital  lobe  is  evident  in  this  section.  The 
yellow  appearance  of  the  softening,  which  is  characteristic  of 
an  old  standing  lesion,  was  in  this  situation  very  striking.  The 
destructive  process  extends  upwards  on  the  internal  aspect  as 
far  as  the  calcarine  fissure  which  it  involves.  On  the  outer 
aspect  of  the  hemisphere  the  lesion  stops  short  at  what  I  take 
to  be  the  lower  part  of  the  second  occipital  convolution,  and 
■does  not  implicate  the  cortex  of  the  angular  gyrus.  Reference 
to  Fig.  3  shows  the  vertical  incision  which  represents  the  level 
of  the  section  shown  in  Fig.  5,  and  renders  possible  a  compari- 
son of  the  convolutions  through  which  the  incision  has  passed. 
I  take  it  that  the  fissure  seen  immediately  below  the  word 
"  gyr  "  m  both  Figs.  3  and  5  separates  the  angular  gyrus  above 
from  the  second  occipital  convolution  below  ;  some,  however, 
may  hold   that  the  convolution   to  which  I   have  here  referred 


Fig.  3. 


Fig.  4. 


Fig.  S. 
Plate  XIV. — To  illustrate  Dr  Edwin  Bramwell"s  Paper. 
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as  second  occipital  should  be  included  as  part  of  the  angular 
gyrus.  It  is  difficult  to  speak  dogmatically  upon  the  point, 
more  especially  since  the  type  of  convolution  of  the  opposite 
hemisphere  showed  considerable  differences.  If  we  grant  that 
this  convolution  belongs  to  the  angular  gyrus,  we  must  admit 
an  implication  of  the  posterior  part  of  the  visual  speech  centre. 
The  special  point  which  I  wish  to  emphasise  is,  however,  that 
the  cortex  of  the  supra-marginal  convolution  and  of  the  angular 
gyrus  (except  perhaps  in  its  inferior  and  posterior  part)  are  not 
included  in  the  softening.  This  was  confirmed  by  microscopic 
examination. 

A  number  of  other  vertical  transverse  sections  were  made 
through  the  brain  at  different  levels  and  photographed.  I  shall 
only  show  you  one  of  these,  however,  namely,  a  section  through 
the  splenium  or  posterior  extremity  of  the  corpus  callosum 
(Fig.  2).  In  this  section,  which  passes  through  the  extreme 
anterior  part  of  the  angular  gyrus,  the  complete  disappearance 
of  the  hippocampal  gyrus  and  of  the  fourth  and  third  temporo- 
sphenoidal  convolutions  is  well  shown.  The  cortex  of  the 
angular  gyrus  appears  in  this  situation  to  present  a  normal 
appearance,  an  observation  which  was  confirmed  by  micro- 
scopic examination. 

There  is  one  additional  point  which  is  deserving  of  special 
reference.  In  this  section  (Fig.  2),  in  the  region  where  the 
upper  limb  of  the  corpus  callosum  leaves  the  left  hemisphere 
immediately  dorsal  to  the  lateral  ventricle,  it  is  possible  with 
the  naked  eye  to  make  out  the  presence  of  disintegration,  which 
is  very  evident  in  Weigert-Pal  preparations. 

Summing  up  the  pathological  appearances  met  with  in  this 
case,  and  applying  them  to  the  clinical  history,  we  may  say  that 
the  symptoms  were  dependent  on  an  extensive  cerebral  soften- 
ing, obviously  of  old  standing,  and  occupying  the  distribution 
commonly  accorded  to  the  posterior  cerebral  artery.  The 
fibres  connecting  the  region  of  the  calcarine  fissure  in  the  left 
occipital  lobe  with  the  optic  tracts  must,  from  the  position  of 
the  lesion,  have  been  destroyed,  hence  the  hemianopia. 

It  is  obvious  that  the  fibres  connecting  the  left  occipital 
lobe  and  the  visual  word  centre  must  have  been  destroyed, 
and,  from  the  extension  of  the  softening  forward,  it  is  seen 
(Fig.  2)  that  the  fibres  connecting  the  latter  with  the  right 
occipital   lobe  (and   perhaps  also  with  the  right  angular  gyrus), 
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which  pass  through  the  posterior  part  of  the  corpus  callosum, 
have  probably  been  interrupted.  In  this  way  the  word  blind- 
ness is  explained. 

The  circumstance  that  writing  was  little  interfered  with  is 
explained  by  the  integrity  of  the  cortex  of  the  supra-marginal 
and  angular  gyri.  The  slight  defect  in  writing  referred  to  in 
the  history  of  the  case  may  have  been  accounted  for  by  the 
somewhat  debatable  implication  of  the  lower  portion  of  the 
posterior  limb  of  the  angular  gyrus. 

3.  A  PLEA  FOR  THE  RECOGNITION  OF  THE 
TREATMENT  OF  DISEASE  BY  INTRAVENOUS 
INJECTIONS,  WITH  A  THEORY  AS  TO  ACTION 
OF   IODOFORM   IN   PHTHISIS 

By  Thomas  W.  Dewar,  M.D.,  F.R.C.P.Ed.,  Dunblane 

Mr  President  and  Gentlemen, — I  have  to  thank  you  for  the 
privilege  you  have  afforded  me  to-night  of  saying  a  little  on  the 
subject  of  the  treatment  of  disease  by  Intravenous  Injection. 
The  method  is  old,  the  literature  very  extensive,  and,  in  the 
time  allotted  to  me,  only  a  very  imperfect  sketch  is  possible. 

[The  lecturer  then  proceeded  to  describe  how  the  honour  of 
first  imagining  such  a  thing  to  be  possible  rested  with  Sir 
Christopher  Wren.  He  detailed  his  first  attempts  in  1665  or 
'69,  at  which  the  Hon.  Robert  Boyle  and  Wilkins  assisted, 
mentioning  that  to  Boyle  belonged  the  honour  of  having  first 
suggested  its  application  to  human  beings.  In  a  very  incom- 
plete review  he  traversed  the  work  done  in  the  following  cen- 
turies. He  pointed  out  that  about  the  last  quarter  of  the 
nineteenth  century  a  change  came  over  the  method,  owing  to 
the  manufacture  of  fine  hollow  needles,  and  a  general  improve- 
ment in  apparatus.  This  enabled  an  operator  to  administer 
with  certainty,  safety,  and  practically  no  injury  to  the  veins, 
100,  200,  or  300  injections,  if  necessary;  whereas  formerly, 
two  or  three  might  end  in  obliteration  of  the  lumen  of  the  vessel, 
phlebitis,  thrombosis,  or  suppuration.]      Continuing,  he  said  : — 

If  nothing  more  valuable  than  this  fact  can  be  credited  to  the 
work,  surely  it  is  of  some  importance,  and  the  physician  may 
await  the  advance  of  research  on  the  physiological  chemistry 
of  the  blood  and  the  changes  noted  in  pathological  conditions 
with  some  hope  that  the  chemist  will  eventually  elaborate 
products    to    compensate    or    counter   these.      How    important 
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these  may  eventually  turn  out  to  be  is  perhaps  indicated  by 
Professor  Benjamin  Moore,  Dr  W.  Alexander,  Mr  R.  E.  Keely, 
and  Mr  M.  E.  Roaf  s  recent  communication  to  the  Royal  Society, 
"  On  the  Absence  or  Marked  Diminution  of  Free  HCL  in 
the  Gastric  Contents  in  Malignant  Disease  of  Organs  other  than 
the  Stomach."  They  arrive  at  the  conclusion  that  it  is  due  to 
a  general  condition  of  the  blood,  and  point  out  that  the  most 
probable  alteration  in  the  blood  plasma  increasing  the  difficulty 
of  secretion  of  HCL  by  the  gastric  glands,  is  a  decrease  in 
the  concentration  of  the  hydrogen  ions.  If  they  are  correct,  and 
this  concentration  can  be  increased  by  any  chemical  substance, 
it  will  probably  have  its  greatest  effect  by  introduction  through 
the  veins. 

But  to  return  to  the  review.  In  1890  Bacelli  injected 
thirty  patients  with  quinine  who  were  suffering  from  severe 
malaria.  The}-  all  recovered.  This  seems  a  particularly  de- 
sirable disease  to  treat  by  injection,  the  plasmodium  existing 
in  the  blood.  Falaria  might  also  succumb.  In  1893 
Landerer,  improving  on  his  earlier  researches  (of  1888)  with 
emulsions  of  cinnamic  acid,  the  active  principle  of  Balsam  of 
Peru,  injected  cinnamate  of  sodium,  claiming  good  results  in 
phthisis.  His  treatment  has  been  carried  out  by  others  with 
varying  success.  It  seems  to  be  powerful  in  early  cases,  but 
inapplicable  with  vomicae  and  mixed  infections.  Richter  and 
Spiers  allege  that  it  induces  a  marked  leucocytosis  in  the 
polynuclear  and  eosinophile  leucocytes.  Charteris  and  Cath- 
cart,  on  the  other  hand,  experimenting  for  themselves  (J.  P. 
and  B.,  page  56),  found  that  the  leucocytosis  is  slight,  wholly  in 
the  monoculear  elements,  and  that  the  polynuclear  are 
relatively  diminished.  These  conflicting  statements  by  experts 
are  rather  disconcerting.  In  1899  Gautier  injected  cacodylate 
of  soda.  Bacelli  in  1893  injected  perchloride  of  mercury  in 
syphilitic  conditions,  and  in  1896  Ernest  Lane  injected  seventy- 
six  cases,  with  1  per  cent,  solution  of  cyanide  of  mercury. 
Fifty  patients  left  hospital  apparently  cured.  The  researches 
of  Maguire  with  formic  aldehyde,  Ewart  with  protargol,  Crede 
with  collargol,  are  all  so  recent  that  further  details  are  unneces- 
sary. 

My  own  experience  of  intravenous  injections  convinces  me 
that  obliteration  of  the  tube  is  due  to  the  solutions  introduced 
to    a    much    greater  extent   than   to   the    wound    of  puncture  ; 
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that  if  a  large  volume  is  to  be  introduced,  the  needle  must 
have  considerable  calibre,  and  the  pressure  be  great.  In  no 
case  should  the  needle,  after  loosening  the  tourniquet,  fill  the 
lumen  of  the  vessel,  unless  the  injection  is  very  small,  when  it 
should  be  introduced  if  possible  at  a  point  where  the  flow  from 
an  anastomising  branch  will  dilute  while  carrying  it  into  the 
blood  stream. 

This  very  inadequate  resume  gives  no  idea  of  what  has 
been  accomplished.  Such  diseases  as  malignant  pustule,  ery- 
sipelas, ulcerative  endocarditis,  pneumonia,  cerebro-spinal 
meningitis,  besides  those  already  named,  are  reported  as  having 
succumbed  to  this  method  of  treatment,  and,  after  admitting  to 
the  full  the  axiom  that  "  Experience  is  fallacious  and  judgment 
difficult,"  we  are  compelled  to  believe  that  some  notable  cures 
have  been  achieved.  To  me,  the  most  impressive  feature  in 
the  whole  history  is  the  extraordinary  vitality  of  Wren's 
original  idea.  For  250  years  it  has  possessed  the  minds  of 
men  in  our  profession.  Despite  difficulties,  discouragements, 
failures,  and  opposition  (not  always  enlightened),  it  has  held 
its  own,  fascinating  each  generation  anew,  and  steadily  gaining 
in  power.  It  is  true  that  the  triumph  of  the  antitoxin  treat- 
ment of  diphtheria  and  tetanus  has  given  it  a  rude  shock. 
The  ease  with  which  the  serum  can  be  used,  other  things  being 
equal,  would  tell  against  it.  But  it  may  be  taken  for  granted 
that  there  is  some  germ  of  truth  in  an  idea  which  has  engrossed 
so  much  attention  for  two  and  a  half  centuries.  It  is  desirable, 
however,  to  recognise  the  prejudice  existing  against  it  and  the 
grounds  for  this.      These  come  under  three  heads  : — 

1.  It  is  restricted  in  its  application  by  the  venous  dis- 
tribution. This  is  true,  but  no  argument  against  its  use  where 
possible. 

2.  Injury  to  veins,  thrombosis,  and  embolism.  There  are 
risks  attaching  to  any  operation,  obviated  by  care  and  practice. 
I  have  never  met  with  embolism,  and  rarely  thrombosis,  and 
have  patients  with  good  veins  after  200  and  300  injections. 

3.  The  negative  results  of  laboratory  experiments  on 
inoculated  animals.  These  are  all  reasonable,  and  the  last 
apparently  by  far  the  most  important.  In  this  department, 
Bacelli,  Behring,  Cash,  Washbourne,  Fortescue-Brickdale,  and 
others  have  worked,  and  their  results  are  incontrovertible. 
The  animals  all  die. 
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But  I  do  not  think  they  have  any  right  to  argue  from 
these  that  the  results  obtained  clinically  are  inaccurate,  or  that 
there  is  necessarily  no  future  for  intravenous  work  in  the 
human  subject.  Time  does  not  permit  of  any  further  discussion 
•on  this  point  ;  it  would  require  a  special  paper  to  itself.  The 
two  lines  of  research  differ  so  widely  that  comparison  of  results 
is  impossible.  But  if  the  clinician  can  prove  a  cure,  no  higher 
court  of  appeal  is  left.  It  is  for  the  laboratory  experimenter 
to  revise  his  work  on  the  rabbit  and  guinea-pig,  and  bring  it 
to  the  level  of  the  physician  with  the  sick  man. 

CASES 

I  now  wish  to  direct  your  attention  to  this  Chart  (Plate 
XV.),  Case  I.  Dr  Wm.  Hunter  could  hardly  desire  a  finer 
illustration  of  oral  sepsis.  In  the  discharge  on  incision,  I 
found  large  numbers  of  strepococci  ;  I  therefore  felt  the  anti- 
streptococcic serum  was  indicated,  and  applied  it  as  you  see. 
When  the  temperature  rose  to  104.5"  I  thought  I  had  done 
enough,  and  substituted  large  doses  of  quinine,  with  the  result 
that  severe  vomiting  supervened,  and  its  exhibition  had  to  be 
discontinued.  The  temperature  was  unaffected,  in  fact  the 
daily  average  steadily  increased  and  his  distress  became  greater. 
He  readily  agreed  to  my  suggestion  that  we  should  try  intra- 
venous injections  of  formic  aldehyde  in  physiological  salt  solution. 
The  strength  employed  was  1 — 2000,  and  the  dose  adminis- 
tered on  each  occasion  was  rather  more  than  1 00  c.c.  After 
seven  of  these  injections  his  temperature  became  normal  and 
he  made  an  uninterrupted  though  tardy  recovery.  It  is  almost 
unnecessary  to  add  that  several  openings  and  counter-openings 
were  made  early  in  the  illness,  and  every  effort  made  to  remove 
pus  and  sloughing  tissue,  but  in  spite  of  this  the  local  condition 
spread  and  became  a  systemic  blood-poisoning. 

CASE  II. — The  second  Chart  (Plate  XVI.),  which  I  hand 
round,  is  that  of  an  acute  phthisis,  or  rather  an  abscess  in 
the  lung  of  a  tuberculous  patient.  Tubercle  bacilli  were  found 
at  first,  the  pus  (3  IV.  per  diem)  was  very  foetid  and  full  of 
staphylococci,  and  no  tubercle  bacillus  could  be  found.  The 
cure,  so  far  as  the  abscess  condition  was  concerned,  was  absolute 
and  rapid  ;   tubercle,  sputum,  and  cough  disappeared.     Professor 
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A.  Gamgee  examined  her  afterwards,  and  was  satisfied  with  the 
results.  Two  months  later,  she  contracted  a  chill  while  hunting 
a  bat  for  two  hours  in  her  bedroom  in  her  night-dress.  The 
tubercle  again  became  active,  and  she  succumbed  to  widely- 
disseminated  tubercle  of  the  lungs,  intestines,  and  metacarpal 
bones.  This,  however,  does  not  militate  against  the  results  of 
the  treatment  for  the  abscess.  On  an  average  two  intravenous 
injections  were  given  daily  varying  from  50 — 100  c.c.  on  each 
occasion.  Sometimes  a  reactionary  temperature  seemed  to 
follow,  but  it  was  difficult  to  say,  as  it  was  not  constant,  whether 
this  was  due  to  the  injection  or  only  an  exacerbation  in  a  very 
septic  case  where  the  temperature  previously  had  been  very 
irregular.  But  both  patients  expressed  themselves  as  very 
much  relieved  from  their  distressing  malaise  ;  in  both  the  tongue 
became  moist,  cleaned  rapidly,  and  an  appetite  returned,  and 
both  were  convinced  from  the  sudden  relief  that  the  injections 
were  the  cause. 

I  would  like  here  too  to  mention  two  cases,  not  in  my 
practice,  where  intravenous  injection  of  an  antitoxic  serum  was 
successful  in  patients  practically  "  in  extremis."  Dr  Robertson, 
Medical  Officer  of  Health,  Leith,  injected  30,000  units  in  a  case 
practically  moribund  with  diphtheria,  and  Dr  C.  J.  Martin  saved 
a  child  by  injecting  35,000  units  in  a  case  of  hopeless  tetanus. 
The  method  further  proved  serviceable  in  a  case  of  eclampsia 
with  anuria  and  great  general  anasarca.  To  have  injected 
pylocarpine  hypodermically  with  a  stagnant  lymph  circulation 
would  have  meant  a  very  delayed  action,  and  probably  no 
result.  Intravenously,  it  is  rapid  and  certain.  The  mother 
was  saved  and  the  child  born  alive.  She  weighed  2f  lbs., 
and  is  now  a  healthy  girl  five  years  old.  Even  with  very  great 
anasarca,  it  is  possible  from  the  tacking  down  of  the  fascia  at 
the  bend  of  the  elbow  to  feel  the  median  veins  although  they 
are  seldom  visible. 

In  a  disease  so  varied  as  phthisis,  so  merciless  in  its 
progress,  so  defiant  of  all  treatment,  it  is  permissible  to  try 
anything,  and  to  cling  to  any  method  which  seems  to  impart  a 
sense  of  control,  even  although  the  results  are  neither  rapid 
nor  brilliant. 

I  would  venture  here  to  take  exception  to  two  statements 
frequently  seen  in  writings  on  this  subject. 

First,  "  The  constant   phenomenon  of  the  self-limitation   of 
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tubercle."  I  know  of  no  such  benignant  quality  clinically.  The 
tubercle  bacillus  is  no  more  self-immolating  than  were  the  English 
prisoners  in  the  Black  Hole  of  Calcutta.  If  tissue  resistance  is 
strong,  progress  is  arrested  or  slow  ;  if  weak,  progress  is  rapid. 
Second,  that  the  presence  of  apical  scarsor  caseous  nodules 
is  proof  of  the  curability  of  phthisis.  Now  I  maintain  that  a 
disease  which  is  not  diagnosed,  not  even  suspected  during  life, 
and  only  discovered  accidentally  at  an  autopsy  when  looking 
for  something  else,  cannot  be  produced  as  evidence  of  the 
curability  of  phthisis.  When  once  the  necrotic  process  is 
•established,  and  phthisis  has  become  a  clinical  entity,  it  is 
still  (in  my  experience)  one  of  the  most  intractable  diseases  : 

"  and  in  the  state  of  man 
Like  to  a  little  kingdom  suffers  then 
The  nature  of  an  insurrection. :' 

In  two  papers  which  have  appeared  in  the  British  Medical 
Journal  I  have  given  my  experience  of  the  progress  made 
in  arresting  phthisis  by  intravenous  injection  of  CHI„,  and  I 
shall  not  refer  to  them  further  than  to  say  that  the  tubercle 
has  disappeared  from  the  expectoration  in  cases  3  and  4 
since  publication,  and  that  4  has  passed  a  Medical  Board  ; 
i.e.  of  the  nine  cases  reported  in  the  second  paper,  four  are  now 
free  from  tubercle,  and  the  others  are  all  doing  well. 

Now,  if  we  are  justified  in  concluding  that  the  intravenous 
injection  of  CHI  has  influenced  for  good  these  nine  cases,  we 
are  confronted  with  the  question, — What  is  the  modus  operandi  ? 
For  it  is  desirable  to  seek  some  explanation  of  how  such  small 
quantities  of  CHI3  are  apparently  capable  of  producing  such 
striking  results.  As  a  working  hypothesis,  three  things  may 
be  suggested  : — 

1.  That  the  CHI, — as  its  own  molecule — acts  in  a  germicidal 
character.  Now,  although  scouted  by  some  as  an  antiseptic 
of  low  bactericidal  power,  requiring  sterilisation  before  it  can  be 
safely  used,  it  may  really  be  powerful  when  introduced  in  very 
fine  division  to  the  minute  capillaries  in  the  lungs  and  deposited 
at  the  very  seat  of  disease.  For  I  think  the  larger  proportion 
of  the  medical  profession  is  still  persuaded  that  it  is  the  best 
antiseptic  we  have  in  tubercular  disease,  and  is  preferable 
to  the  many  substitutions  which  have  been  produced  to  re- 
place it. 

2.  If  this  directly  destructive  effect   is   not  likely —  and   I 
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admit  it  is  difficult  to  imagine  -]-  or  h  gr.  of  CHI3  injected  into 
a  human  body  weighing  9-10  stone  doing  much  germicidally — 
may  it  not  excite  the  cells  ? — the  micro-  and  macrophages  of 
Metchnikoff  aiding  their  phagocytosis  at  the  point  where  the 
defence  is  crumbling.  If  CHI3  is  weak  germicidally,  it  is 
probably  also  comparatively  harmless  to  living  cells.  It  may 
even  be  beneficial,  too,  and  absorbable  by  them,  thereby  con- 
ferring an  increased  vitality  and  fighting  power. 

3.  There  is  the  possibility  that  the  CHI,  undergoes  decom- 
position resulting  in  the  production  of  bodies  in  themselves 
more  powerfully  destructive  to  germs.  While  CHI3  in  powder 
is  very  stable  and  unaffected  by  light,  when  in  ethereal  solution 
or  chloroform  it  is  easily  oxidised  by  the  oxygen  in  the  air 
when  the  solution  is  exposed  to  sunlight,  the  X-ray  radiation, 
or  radium.  The  first  change  which  we  should  naturally 
anticipate  on  oxidation  would  be  that  the  CHI3  molecule  has 
two  atoms  of  its  iodine  substituted  by  one  of  O  producing 
iodo-formic  aldehyde,  a  body  so  far  not  isolated  chemically, 
probably  unstable,  and  inferentially  a  substance  that  would  be 
a  more  powerful  germicide  than  CH20  (formic  aldehyde). 

If  this  iodo-formicaldehyde  now  parts  with  its  atom  of  I 
and  takes  up  H,  we  have  nascent  CH20,  made  in  situ,  and 
more  active  than  CH20  as  commonly  used.  Here,  then,  we 
would  have  a  germicide  of  enormous  power,  with  all  the 
increased  energy  of  nascent  formation. 

This,  then,  is  a  possible  explanation,  but  there  is  still  a 
valuable  asset  in  the  circulation,  a  powerful  germicide  and 
chemically  remarkable,  viz.,  the  liberated  nascent  free  I.  The 
peculiarity  of  I  in  the  chemistry  of  organic  iodo-substitution 
bodies  is  well  known.  They  are  unique  as  compared  with  the 
CI.  and  Br.  substitution  bodies,  because,  when  treated  with  the 
HI  free,  I  is  liberated,  and  H  takes  the  place  of  I,  thus 
regenerating  the  normal  H  body.  We  have  now  free  I, 
capable  of  producing  new  organic  iodo-substitution  compounds 
with  other  bodies,  from  which  the  I  can  be  liberated  again  by 
a  similar  cycle  of  operations,  so  that  the  I  is  alternately 
combined  and  free.  In  this  way  we  have  got  a  chemical 
mechanism  in  which  the  I  is  used  over  and  over  again.  It  is, 
therefore,  possible  that  the  I  (which  constitutes  29/30  by 
weight  of  CHI3  (Martindale),  may  exert  its  bactericidal  effect 
at  the  seat  of  disease,  but  also  that  it   may  make  some  organic 
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iodo-substitution  compounds,  themselves  possessed  of  germicidal 
qualities,  or,  in  this  instance,  again  augmenting  the  resisting 
power  of  Metchnikoff's  micro-  and  macrorophages  in  the 
phagocytosis.  Now,  the  persistency  with  which  the  smell  of 
CHI  remains  in  the  breath  varies,  but,  as  noted  in  my  first 
paper,  is  considerable.  It  therefore  follows  that  as  the 
oxidation  of  CHI^  is  apparently  not  all  effected  at  once  from 
the  CHI^  solution  in  ether,  and  that  it  is  a  gradual  process  from 
solid  CHL,  it  is  by  inference  necessary  to  have  an  O  of  higher 
oxidising  power  than  that  of  free  O,  and  such  the  occluded  O 
in  the  red  blood  cells  is  physiologically  known  to  be.  In 
short,  if  the  CHI  is  not  all  oxidised  when  in  ethereal  solution, 
the  O  in  the  red  blood  cells  is  able  to  do  as  much  as  the 
free  O  +  radiant  energy.  But  if  this  theory  of  oxidation  does 
not  represent  the  whole  of  the  modes  of  transition  of  CHI3> 
the  CHI3  molecule  is  still  capable  of  being  transformed  by 
reduction  into  methylene  iodide  CH2I2,  and  HI  giving  us  again 
HI,  that  may  act  upon  organic  iodo-substitution  products, 
setting  free  I.  The  methylene  iodide  may  react  upon  water  or 
be  itself  oxidised  to  produce  formic  acid  derivatives,  and  two 
of  HI  to  go  through  the  chemical  cycle  noted  under  oxidation. 
Again,  if  by  either  of  these  processes  free  iodine  is  liberated, 
the  older  observation  of  the  action  of  iodine  in  weak  alkaline 
solutions  may  take  place.  Under  these  circumstances  it  forms 
iodides  and  iodates,  which,  being  acidulated,  would  again  liberate 
free  iodine.  That  excessively  minute  quantities  of  certain  bodies 
are  capable  of  profoundly  changing  other  bodies  is  now  very 
well  known,  and  a  good  illustration  allied  to  the  subject  of 
this  paper  is  the  destructive  effect  which  sulphate  of  copper 
has  upon  the  organisms  of  cholera  and  typhoid.  One  part  of 
copper  to  every  100,000  parts  of  water  will  completely  effect 
this  in  three  or  four  hours,  and  destroy  the  algas  in  the  scum. 
Now,  such  an  infinitesimal  dose  would  be  absolutely  inocuous 
to  the  human  system  administered  orally,  and  probably  also 
intravenously.  Here,  then,  is  another  likely  solution  with  specific 
actions  to  form  the  subject  of  a  research. 

It  was  with  considerable  diffidence  that  I  ventured  to 
publish  my  results  in  phthisis.  I  acknowledge  that  the 
method  is  not  easy  at  first,  nor  is  the  improvement  always 
immediate.  It  requires  care  and  patience  and  a  constant  self- 
restraint,    which    is    apt    to    be    lost    with    familiarity.        It    is 
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impossible  to  estimate  the  number  of  injections  which  may 
have  to  be  given  in  any  particular  case,  even  within  wide 
limits,  and,  therefore,  success  depends  upon  preserving  the 
veins.  This  is  particularly  true  in  advanced  and  steadily 
progressive  disease.  As  one  of  my  patients  tersely  put  it, 
"  The  more  we  require  treatment,  the  less  able  we  are  to  stand 
it,"  that  is,  the  injections  will  require  to  be  small  and  the 
punctures  consequently  very  numerous.  I  have  no  wish  to 
appear  to  magnify  its  difficulties  or  to  dissuade  any  one  from 
trying  it.  On  the  contrary,  by  attempting  to  give  some 
general  directions,  I  hope  to  prevent  disappointments.  It  is 
my  custom  to  continue  treatment  for  some  time  after  the 
disease  has  become  quiescent,  and  the  patient  apparently  well. 
"  The  tubercle  bacillus  stands  almost  alone  among  pathogenic 
micro-organisms  in  producing  characteristic  microscopic  changes 
in  the  tissues."  Elaborating  extra-cellular  and  possessed  of 
destructive  intra-cellular  toxins,  it  is  even  capable  after  death 
by  boiling  at  iio°  C.  (if  intravenously  injected),  of  producing 
interstitial  change  and  profound  marasmus.  To  arrest  the 
pernicious  activity  of  such  an  organism  well  established  in  its 
host  must  of  necessity  be  a  slow  and  laborious  proceeding.  But 
when  we  consider  the  issue  at  stake,  the  minute  observance  of 
details  and  weary  monotony  of  treatment  sink  into  insignificance. 

For  some  years  I  have  been  treating  recent  obstinate  cases 
of  rheumatism,  gout,  and  skin  diseases  by  intravenous  injection 
with  good  results.  As  there  is  some  prospect  of  my  being 
able  to  carry  clinical  research  in  this  direction  further  than  in 
phthisis,  I  desire  to  say  nothing  more  at  present,  but,  on  some 
future  occasion,  you  will  perhaps  permit  me  to  make  a  short 
communication. 

I  have  already  trenched  on  the  time  of  the  next  reader, 
and  shall  now  close  by  expressing  the  hope  that  you  will 
consider  it  is  yet  premature  to  condemn  as  useless  and 
dangerous  a  method  of  treatment  which  appears  to  me  to  be 
neither  the  one  nor  the  other.  It  seems  to  me  a  field  of 
research  harrowed  by  futile  discussions  and  perfunctory  ex- 
periments rather  than  ploughed  deep  for  the  possibilities  it 
contains.  The  clinical  material  at  my  command  is  so  small, 
and  cases  with  features  indicating  its  application  so  sporadic, 
that  there  is  little  hope  of  my  ever  being  able  to  submit  these 
colossal  statistics  which  alone  now  seem  to  impress. 
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Meeting  VIII.— May  17th,  1905 
Dr  J.  O.  Affleck,  Vice-President,  in  the  Chair 

This  was  a  Clinical  Meeting  held  in  the  Royal  Hospital 
for  Sick  Children. 

I.  Exhibition  of  Patients 

1.  Dr  JoJin  Thomson  exhibited — 

(a)  A  girl  of  3  years  suffering  from  CHRONIC  JOINT 
DISEASE  with  enlargement  of  lymphatic  glands  (Still's  type). 

The  symptoms  had  begun  eight  months  before,  after  an 
acute  feverish  illness  of  doubtful  nature.  The  ankles  were 
first  affected,  and  the  knees  and  wrists  shortly  after.  There 
was  no  affection  of  the  joints  of  the  fingers  and  toes,  nor  of 
those  of  the  cervical  spine,  and  the  spleen  was  not  at  present 
enlarged.  The  treatment  recommended  was  protection  from 
cold  and  damp,  and  the  administration  of  tonics  such  as 
cod-liver   oil   and   arsenic. 

(b)  A  girl  of  4,  with  MARKED  RICKETY  DEFORMITIES, 
including  old  fractures  of  several  bones,  and  also  "  beaded  " 
fingers  and  characteristic  rickety  deformity  of  the  hands. 

2.  Dr  Burn  Murdoch  exhibited  — 

(a)  A  case  of  CONGENITAL  HYPERTROPHY  OF  PYLORUS 
WITH    SPASM. 

A  male  child,  set.  8  months.  Admitted  February  24th, 
1904,  on  account  of  marked  symptoms  of  congenital  hyper- 
trophy of  the  pylorus,  with  spasm. 

The  child  was  healthy  at  birth,  and  suckled  for  one  month, 
when  it  had  to  be  weaned,  as  it  did  not  thrive.  Frequent 
vomiting,  often  forcible  ;  visible  gastric  peristalsis,  and  marked 
emaciation,  were  the  leading  symptoms.  With  careful  feeding 
before  admission,  and  every  care  during  nearly  four  months' 
residence  in  hospital,  the  child  now  only  weighed  9  lbs. 
Frequent  washing  out  of  the  stomach  had  alone  diminished 
the  vomiting,  and  at  time  of  exhibition  the  child  was  com- 
mencing to   gain   strength. 

(b)  Unusually  marked  case  of  NASAL  OBSTRUCTION. 

A  male  child,  twin,  aged  1  2  months.      Admitted  on  account 
of  "  noisy  breathing  and  indrawing  of  the  sides  of  the  chest." 
The  nose  was  completely  blocked  and  discharging.     Feed- 
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ing  was  very  difficult  on  account  of  this.  Emaciation,  extreme 
indrawing  o\'  the  sides  of  the  chest,  giving  a  crumpled-in 
appearance,  were  pronounced.  The  uvula  was  pendulous,  and 
lay  on  the  tongue.  The  uvula  was  shortened,  and  the  post- 
nasal space  cleared  of  adenoids,  with  immediate  relief.  The 
child  was  improving  daily. 

(<  >  Congenital  syphilis  with  congenital  subluxa- 
tion OF  THE  HEAD  OF  RADIUS. 

A  girl  of  10,  showing  typical  signs  of  congenital  syphilis, 
as  evidenced  by  corneal  opacities  and  Hutchinson's  teeth. 

((/)    Case  Of  PURPURA  HEMORRHAGICA. 

A  girl  of  6  years.  Admitted  May  8th,  1905,  on  account 
of  debility,  with  slight  purpuric  eruption.  Her  temperature 
was  raised,  and  continued  so,  running  up  to  103"  daily. 
There  had  been  slight  bleeding  from  the  bowel. 

Red  Blood  Corpuscles  .  .         1,700,000 

White   „  „  .  .  5,000 

Haemoglobin  .  .  .        30% 

falling  to  .  .1 8%  later  on. 

Numerous  haemorrhages  had  appeared  on  the  trunk  and. 
extremities,  with  bleeding  from  the  gums.  The  pyrexia  con- 
tinued, and  the  child  was  evidently  sinking. 

In  May  1904  the  child  was  in  hospital,  suffering  from  acute 
anaemia,  but  with  no  signs  of  purpura.  Her  temperature  was 
then  raised  for  nearly  three  weeks,  but  she  made  a  good  recovery. 

Note,  —  Subsequently  the  child  died  with  symptoms 
of  pronounced  intestinal  bleeding  and  coma.  The  case  was 
regarded  as  one  of  febrile  purpura — probably  due  to  some 
toxic  condition  of  the  blood. 

(e)  A  RARE  FORM  OF  PARALYSIS,  resembling  cases  described 
by  Hoffmann  as  congenital. 

The  child,  a  girl  of  2  years,  was  admitted  on  account  of 
general  weakness  and  emaciation. 

Healthy  at  birth.  Labour  instrumental.  At  three  months 
mother  thought  she  had  less  power  over  her  head  than  she 
ought  to  have,  and  that  it  was  wobbly.  At  seven  months  she 
had  pneumonia,  after  which  she  became  limp  and  powerless, 
and  her  chest  fell  in.  At  one  year  and  seven  months  she  again 
took  pneumonia,  and  became  still  more  helpless.  She  appears- 
bright  and  intelligent,  but  has  never  spoken. 
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Her  chest  has  a  remarkably  collapsed  appearance,  and  she 
lies  entirely  helpless  on  her  bed.  If  held  up  in  sitting  posture, 
her  head  falls  heavily  forward.  On  passing  the  head  back- 
wards, care  has  to  be  taken,  as  it  falls  back  with  a  jerk,  owing 
to  an  entire  want  of  muscular  power  of  the  neck  muscles. 

Movements. — None  in  lower  limbs,  except  slight  power  of 
adduction  (muscles  flaccid).    Some  flexion  of  thigh  on  abdomen. 

Great  weakness  of  abdominal  and  intercostal  muscles,  as 
shown  by  absence  of  thoracic  expansion  and  great  bulging  of 
abdomen. 

Unable  to  sit  up  and  to  hold  head  erect  ;  because  of  weak- 
ness of  back  and  neck  muscles. 

Can  lift  up  arms  and  grasp  objects  held  above  head,  but 
movements  weak. 

Diaphragm  acting  well. 

No  defect  of  facial  or  ocular  musculature. 

No  difficulty  in  swallowing. 

Upper  and  lower  limbs  greatly  wasted. 

No  excessive  degree  of  hypotonia. 

No  fibrillary  tremors. 

Sensation. — No  definite  analgesia  detected. 

Reflexes. — Knee-jerks  not  elicited. 

The  muscles  all  respond  to  Faradism,  but  only  mildly,  owing 
to  atrophy  of  muscles  present.  There  was  partial  reaction  of 
degeneration  and  slight  sluggishness  of  response. 

All  the  symptoms  point  to  an  affection  of  the  lower  motor 
neuron.  Nerve  and  muscle  lesions  were  excluded,  leaving  the 
anterior  cornea  of  the  cord  as  the  site  of  the  disease. 

The  case  closely  resembles  those  described  by  Hoffmann, 
differing  only  in  the  absence  of  a  congenital  history,  the  most 
probable  diagnosis  being  that  following  the  pneumonias  a  toxic 
affection  of  the  cord  had  arisen. 

Note. — The  child  died  about  one  month  later,  a  few  days 
after  leaving  the  hospital. 

3.   Mr  H.  J.  Stiles  exhibited — 

(a)  Three  cases  of  chronic  hydrocephalus,  to  illus- 
trate the  benefit  of  ligature  of  both  common  carotid  arteries.  In 
these  cases  the  artery  was  first  ligatured  on  one  side,  and  a  fort- 
night later  the  other  artery  was  ligatured.  If  the  condition  of 
hydrocephalus  were  not  due  to  a  mechanical  obstruction  of  the 
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iter,  it  must  be  the  result  of  an  increased  production  or  a 
diminished  absorption  of  the  cerebro-spinal  fluid.  Whether  the 
fluid  was  a  transudate  or  an  exsudate,  its  source  was  the  arteries, 
and,  as  no  surgical  method  could  be  adopted  to  increase  the 
absorption  of  the  fluid,  Mr  Stiles  had  tried  by  the  above 
method  to  diminish  its  formation. 

In  the  first  case  the  hydrocephalus  was  noticed  at  three 
weeks,  and  had  gradually  become  more  marked,  until,  at  five 
months,  when  the  operation  was  done,  the  circumference  of  the 
head  measured  i8|  ins.,  the  eyes  were  turned  downwards,  and 
the  child  had  the  typical  appearance  of  a  patient  suffering  from 
hydrocephalus.  After  the  operation  the  patient  did  not 
develop  any  symptoms  associated  with  deficient  cerebral  circula- 
tion. A  month  after  the  first  operation  the  circumference  of 
the  head  was  exactly  the  same  as  before  operation.  At  the 
present  time  (seventeen  months  after  the  first  operation),  the 
circumference  of  the  head  is  2 1  inches,  the  eyes  are  quite 
normal,  the  patient  sits  up  and  holds  the  head  up,  and  seems 
in  every  way  an  intelligent  baby. 

In  the  second  case  the  head  began  to  enlarge  when  the 
patient  was  a  fortnight  old.  It  rapidly  enlarged,  and  the 
doctor  drew  off  8  ozs.  of  cerebro-spinal  fluid.  A  week  later 
the  head  was  as  big  as  before  tapping.  The  first  operation 
was  done  by  Mr  Stiles  when  the  patient  was  ten  weeks  old, 
the  circumference  of  the  head  at  that  time  being  18^  inches. 
No  symptoms  associated  with  deficient  cerebral  circulation 
developed  after  either  operation.  Seven  weeks  after  the  first 
operation,  the  circumference  of  the  head  measured  I  8j\  inches, 
and  the  child  looked  more  intelligent.  At  the  present  time 
(7-0-  months  after  the  first  operation),  the  patient  looks  happy, 
intelligent,  and  plump.  The  circumference  of  the  head  is  19^ 
inches  ;  the  anterior  fontanelle  is  ii  by  2\  inches;  the  eyes 
are  quite  natural,  and  the  child  has  lost  the  hydrocephalic  look. 
She  holds  the  head  up  and  turns  it  about  as  well  as  any  child 
of  the  same  age.  Apart  from  the  fontanelle,  the  head  is 
firmly  ossified.  The  child  has  a  good  appetite,  and  has  four 
incisor  teeth,  the  two  lower  at  7  months,  and  the  two  upper 
at  9  months. 

The  third  case  was  first  treated  for  spina  bifida  in  the 
lower  dorsal  region.  This  was  excised  when  the  infant  was  a 
fortnight    old.      The    central    canal    of   the    spinal    cord    was 
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dilated,  and  its  posterior  part  was  thin  and  lay  in  the  large 
arachnoid  sac.  A  piece  of  this  thin  part  of  the  cord  was 
removed  with  the  sac.  The  patient  soon  after  developed 
hydrocephalus.  This  was  treated,  as  in  the  other  two  cases,  by 
ligature  of  the  common  cartoid  arteries.  After  the  second 
artery  was  ligatured,  the  patient  developed  sweating  on  that 
side  of  the  head,  retraction  of  the  eye  and  pin-point  pupil  on 
the  same  side,  evidently  from  the  inclusion  of  the  cervical 
sympathetic  in  the  ligature.  These  symptoms  passed  off  after 
a  short  time,  except  that  the  pupil  continued  to  be  a  little 
smaller  than  the  one  on  the  other  side.  At  present  (nine 
weeks  after  the  first  operation  for  hydrocephalus)  the  head 
measures  I  inch  more  in  circumference  than  it  did  before 
operation,  the  sclerotics  of  the  eyes  are  not  unduly  prominent, 
and  the  child  does  not  look  hydrocephalic  apart  from  the  size 
of  the  head. 

(b)  A  boy,  aged  nine  years,  who,  3^  years  ago,  swallowed 
some  "  lyes  "  used  for  cleaning  brewery  casks.  Some  difficulty 
in  swallowing  resulted,  and  in  three  months  the  patient  was 
unable  to  swallow  any  solid  food.  He  was  treated  by 
cesophageal  bougies  for  a  time,  and  did  not  appear  to  be 
losing  ground  ;  but  six  months  ago  he  experienced  much 
greater  difficulty  in  swallowing,  some  emaciation  was  noticed, 
and,  a  month  later,  after  an  unsuccessful  attempt  had  been 
made  to  pass  bougies,  the  patient  suddenly  developed  obstruc- 
tion of  the  oesophagus.  A  gastrostomy  was  performed.  He 
was  fed  by  the  tube,  and,  three  weeks  after  the  operation,  was 
able  to  take  fluids  by  the  mouth  again.  A  little  later  solids 
could  be  swallowed,  so  that  there  had  evidently  been  an 
element  of  spasm  in  the  obstruction.  Five  weeks  after  the 
operation  most  of  the  food  was  taken  by  the  mouth  with  no 
discomfort.  There  was  some  irritation  of  the  skin  around  the 
tube,  and  an  attempt  was  made  to  close  the  opening  by  using 
small  tubes.  This  was  not  followed  by  contraction  of  the 
wound,  and  so  a  plastic  operation  was  done  to  try  and  close  it. 
The  wound  is  still  not  quite  closed,  but  the  patient  has  now  no 
difficulty  in  swallowing  solid  food,  and  his  general  condition  is 
exceedingly  good. 

(V)  A  girl,  aged  7  years,  who  had  suffered  from  GANGRENOUS 
APPENDICITIS  with  general  peritonitis,  followed  by  paralytic 
obstruction  of  the  bowel.      The  appendix  was  removed  and  the 
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peritoneal  cavity  drained  by  rubber  tubes.  The  cavity  was 
not  washed  out,  as,  in  the  opinion  of  Mr  Stiles,  this  often 
causes  a  fatal  result.  The  patient  did  well  for  about  forty 
eight  hours,  when  the  abdomen  began  to  distend.  All  attempts 
to  move  the  bowels  failed,  the  patient  became  restless,  and  the 
pulse  feeble  and  quick.  On  the  fifth  day  after  the  operation 
the  abdomen  was  re-opened.  The  sigmoid  was  found  to  be 
collapsed,  but  the  small  intestine  was  very  distended.  A  small 
Paul's  tube  was  fixed  into  the  latter.  The  patient  made  a 
good  recovery,  and  three  weeks  after  the  second  operation  the 
piece  of  small  intestine  with  the  artificial  opening  in  it  was 
resected,  and  an  end  to  end  anastomosis  done  with  a  successful 
result.  The  case  was  shown  to  illustrate  the  importance  of 
dealing  promptly  with  such  cases  of  paralytic  obstruction,  the 
toxaemia  from  the  putrefying  bowel  contents  being  often  more 
than  enough  to  turn  the  scale  against  recovery. 

(d)  A  case  illustrating  the  appearance  and  disappearance  of 
MULTILOCULAR  CYSTIC  HYGROMA  of  the  neck.  Soon  after  birth 
a  lump  the  size  of  a  cocoanut  developed  in  the  neck  of  the 
patient.  It  was  decided  to  operate  when  the  child  became  six 
months  old.  Before  then,  however,  the  tumour  disappeared. 
When  the  first  tooth  erupted  the  swelling  re-appeared,  but  it 
soon  went  away  again,  and  now  there  is  no  evidence  of  any 
swelling  in  the  neck. 

4.   Mr  E.  S.  Carmichael  exhibited — 

(a)  A  boy,  set.  1  1  h  years,  in  whom  there  was  GENERAL 
SUPPURATIVE  PERITONITIS,  following  a  perforation  of  the 
appendix. 

He  had  been  admitted  five  days  after  the  onset  of  the 
disease,  with  vomiting,  abdominal  pain,  and  bladder  symptoms. 

There  was  marked  resistance  in  the  left  iliac  fossa,  and  also 
in  the  pouch,  of  Douglas,  per  rectal  examination. 

An  incision  made  in  the  middle  line  revealed  numerous 
adhesions,  in  the  lower  part  of  the  abdomen  and  pouch  of 
Douglas.  These  were  separated,  and  two  distinct  loculi  of 
pus  drained  in  the  left  iliac  fossa.  A  second  incision  over 
the  appendix  revealed  two  further  abscesses,  one  in  the 
pouch  of  Douglas  and  the  other  between  the  coils  of  intestine 
and  the  bladder. 

The  case  showed  the  importance  of  thoroughly  draining  all 
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loculi  of  pus  rather  than  leaving  them  unexplored  for  fear  of 
breaking  down  adhesions. 

The  organism  found  was  the  staphylococcus  albus. 

(I?)  A  child,  aet.  2^.,  nine  months  after  removal  of  the 
frontal  portion  of  the  frontal  bone  for  tuberculous  disease. 

(V)  TWO  CASES  OF  RESECTION  OF  THE  MIDDLE  TWO- 
FOURTHS  OF  THE  ULNA  FOR  TUBERCULOUS  DISEASE,  in  one 
of  which  Moorhof's  iodoform  paste  had  been  used. 

{d)  A  baby,  a;t.  10  weeks,  after  excision  of  spina 
bifida. 

5.  Dr  J.   W.  Sinclair  exhibited  for  Dr  W.  B.  Drummond — 

A  CASE  OF  INTERSTITIAL  KERATITIS.  Boy,  aged  4  years 
and  3  months. 

Family  history. — Two  miscarriages  ;  then  first  child 
(patient),  who  was  treated  for  congenital  syphilis  at  the  Sick 
Children's  Hospital,  when  he  attended  the  out-patient  depart- 
ment for  six  months ;  second  child,  aged  3  months,  at  present 
under  treatment  for  the  same  disease. 

Present  condition. — Patient  is  rather  small  for  his  age  ;  the 
forehead  is  square  and  bony,  and  there  is  slight  Assuring  about 
the  lips.  He  has  very  marked  interstitial  keratitis  of  his  right 
eye,  the  cornea  being  so  cloudy  that  the  iris  can  scarcely  be 
seen.  The  unusually  early  age  at  which  the  affection  has 
appeared  is  of  special  interest. 


II.  Exhibition  of  Specimens 

Mr  E.  S.  Carmichael  exhibited — 

(a)  STOMACH  FROM  CHILD,  get.  5  weeks,  after  posterior 
iso-peristaltic  gastroenterostomy  for  congenital  stenosis  of  the 
pylorus. 

(b)  Three  vermiform  appendices,  one  showing  a  small 
pedunculated  polypus  growing  into  the  lumen  of  the  appendix. 

(c)  TWO  ENCYSTED  HYDROCELES  OF  THE  CORD,  removed 
entire  by  dissection. 

(d)  A  HERNIAL  SAC,  with  encysted  hydrocele  of  the  cord, 
and  tunica  vaginalis  testis,  all  distinct  from  each  other. 

(e)  UPPER  FOURTH  OF  ULNA,  resected  for  tuberculous 
disease. 


19-  EXHIBITION    OF    PATIENTS 

(J)  MIDDLE  TWO-FOURTHS  OF  ulna,  resected  for  tuber- 
culous  disease. 

{g)  Tibia  six  weeks  after  resection  for  acute  osteomyelitis,. 
showing  development  of  new  bone. 


Meeting  IX.— June  7th,  1905 
Professor  John  Chiene,  C.B.,  President,  in  the  Chair 

I.  Exhibition  of  Patients 

1.  Mr  Alexander  Miles  exhibited — 

(a)  Four  successive  cases  of  acute  generalised 
PERITONITIS,  treated  by  removal  of  the  appendix  and  washing 
out  the  abdomen. 

{b)  A  patient  after  removal  of  the  spleen  for  traumatic 
rupture. 

2.  Mr  F.  M.  Caird  exhibited  two  patients. 

(a)  Recovery  after  trephining  for  extra  dural 
HEMORRHAGE.  Patient,  sit  27,  seen  one  hour  after  he  had 
been  found  unconscious  at  the  foot  of  a  stair.  He  had  a  skin 
wound  over  the  right  parietal  eminence,  and  bleeding  from  the 
right  nostril.  For  four  days  he  lay  unconscious,  exhibiting 
symptoms  of  cerebral  irritation.  The  pupils  varied  in  regard 
to  dilation.  He  became  more  restless,  and  had  slight  paralysis 
of  the  left  side  of  the  face,  followed  by  twitching  of  the  left 
face,  arm,  and  leg  on  the  seventh  day.  Trephining  over  the 
injury  showed  a  fissured  fracture  extending  towards  the  base, 
and  exposed  the  margin  of  extra-dural  clot,  which  was  removed 
on  enlarging  the  aperture  backwards.  The  dura  then  gradually 
rose.  Bare  fragments  were  re-implanted.  The  patient  became 
quite  conscious  on  the  following  day,  and  gradually  made  an 
excellent  recovery.  He  had  also  a  distinct  recollection  of 
every  event  prior  to  the  accident  up  to  the  time  when  he  began 
to  ascend  the  stair.  The  clot  lay  quite  posterior  to  the  fissure 
of  Rolando. 

(I?)  Mrs  W.,  set.  54,  who  suffered  from  GALL-STONE 
ILEUS.  Obstruction  was  of  six  days'  duration,  condition  critical. 
Laparotomy  under  cocain  showed  general  peritonitis  and  great 
dilation   of  the  small   intestine   in  which   a  gall-stone  the   size 
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of  a  large  plum  was  firmly  impacted.  This  was  removed  ;  the 
bowel  was  emptied.  The  peritoneal  cavity  was  washed  out  and 
drained.  Cultures  from  the  lymph  gave  two  varieties  of  bacilli 
resembling  the  Bacillus  coli.  The  abdominal  wound  inflamed  ; 
the  patient  suffered  from  an  acute  septic  parotitis  (contain- 
ing staphylococcus  citreus)  and  also  from  a  bad  attack  of 
melaena,  during  which  florid  blood  was  passed,  but  she  eventu- 
ally made  a  perfect  recovery. 

3.  Dr  Norman  Walker  exhibited  a  case  of  MOLLUSCUM 
CONTAGIOSUM  which  he  proposed  to  treat  by  X-rays.  He  had 
already  successfully  treated  the  disease  by  their  means. 

4.  Dr  G.  A.  Gibson  exhibited  a  case  of  EXTERNAL  AND 
INTERNAL  OPHTHALMOPLEGIA  in  a  plumber,  aged  35, 
admitted  to  his  ward  complaining  of  numbness  in  various 
parts  of  the  body,  especially  of  the  face,  and  also  of  drooping 
eyelids.  His  family  history  is  good,  and,  except  that  he  has 
worked  amongst  lead  since  the  age  of  14,  his  surroundings  are 
satisfactory.  His  previous  health  had  been  very  good,  and  the 
only  illness  he  has  ever  had  was  pneumonia  ten  years  ago. 
He  has,  however,  frequently  been  exposed  to  the  risk  of 
venereal  disease. 

His  present  illness  commenced  five  years  ago  with  a  burn- 
ing sensation  over  the  bridge  of  the  nose,  which  was  followed 
by  a  numbness  over  the  skin  of  the  face  and  scalp,  i.e.  Hutchin- 
son's mask,  as  it  has  been  called. 

Shortly  afterwards  the  movements  of  the  eyes  became 
restricted,  and  he  had  diplopia.  In  March  of  1  900  he  went  to 
Newcastle  hospital  and  somewhat  improved.  Two  years  ago 
the  eyelids  became  stiff,  and  he  was  unable  to  raise  them  fully 
— the  left  being  worse  than  the  right.  During  the  last  six  or 
seven  months  he  has  complained  of  a  numb  feeling  in  his  legs, 
and  sharp  shooting  pains  in  the  thighs. 

On  examination  there  is  ptosis  of  both  eyelids.  The 
eyes  are  fixed  and  do  not  follow  objects.  The  pupils  are 
equal.  The  intelligence  is  very  good.  The  sensations  of  touch 
and  temperature  are  absolutely  unimpaired.  There  is  a  delay, 
however,  in  the  conduction  of  painful  stimuli ;  and  over  the  chest, 
such  sensations  are  often  interpreted  as  touch.  The  muscular 
sense  is  healthy. 

N 
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There  is  almost  complete  ptosis  of  both  eyelids.  The 
right  eye  is  completely  fixed,  the  left  possesses  only  a  slight 
rotary  movement,  produced  by  the  combined  action  of  the 
superior  and  inferior  oblique  muscles.  The  patient  has  direct 
diplopia.  Both  pupils  are  smaller  than  normal,  and  do  not 
react  either  to  light  or  accommodation.    Colour  sense  complete. 

The  organic  reflexes  have  become  interfered  with  during  the 
last  six  months.  Patient  is  never  conscious  of  a  desire  to  pass 
water,  and  the  urine  frequently  drips  involuntarily.  He  has 
control  of  the  bowels,  but  cannot  distinguish  between  the  escape 
of  flatus  and  an  action  of  the  bowels 

The  skin  reflexes  are  in  general  greatly  exaggerated. 
There  is  difficulty,  however,  in  eliciting  the  plantar  ;  when 
obtained  it  is  flexor  in  type. 

The  knee  jerks  are  completely  abolished,  as  are  also  the 
Achilles  and  biceps  jerks.  Co-ordination  is  very  good  ;  the  gait 
is  perfect  ;  vasomotor  and  trophic  functions  are  normal.  The 
skin  is  naturally  moist,  and  the  muscles  of  the  limbs  firm  in 
consistence. 

There  are  no  changes  in  the  mental  state;  attention  is  good, 
and  there  are  no  illusions  or  hallucinations. 

5.  Mr  Alexis  Thomson  exhibited  a  case  of  TROPICAL 
ABSCESS  OF  THE  LIVER,  treated  by  syphon  drainage,  after  the 
method  of  Sir  Patrick  Manson.  There  were  two  conflicting 
schools  of  treatment  in  the  disease — those  who  advocated  free 
open  incision  and  drainage,  and  the  tropical  surgeons  who 
advocated  syphon  drainage,  which  had  the  advantage  of  being 
applicable  under  circumstances  in  which  hospital  treatment  was 
unavailable.  The  patient,  a  soldier  aged  22,  had  suffered  from 
enteric  and  from  dysentery  in  South  Africa.  The  case  was 
quite  a  typical  one,  and  was  operated  on  by  thrusting  a  large- 
sized  trocar  and  cannula  into  the  abscess,  passing  a  red  rubber 
catheter  through  the  cannula  to  the  bottom  of  the  cavity, 
withdrawing  the  cannula,  leaving  the  catheter  in  situ,  and 
attaching  a  flexible  tube,  the  end  of  which  dipped  into  a  jar 
of  boric  solution,  to  the  catheter.  This  drainage  had  been 
allowed  to  go  on  for  three  weeks  and  the  abscess  had  perfectly 
healed. 
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II.   Exhibition  of  Specimens 

1.  Mr  Alexander  Miles  exhibited — 

(a)  VERMIFORM  APPENDICES  removed  from  patients  ex- 
hibited at  this  meeting. 

(b)  Spleen  removed  for  traumatic  rupture. 

2.  Mr  F.  M.  Caird  exhibited — 

(a)  Gall-stone  from  case  exhibited  at  this  meeting. 

(b)  Two  VESICAL  CALCULI,  removed  from  patient  six  years 
ago.      The  bladder  was  sutured  and  recovery  followed. 

(c)  Three  vesical  calculi  and  the  prostate  gland, 
removed  recently  from  the  same  patient,  aged  70.  He  had 
suffered  from  prostatic  retention  for  three  years.  Freyer's 
operation  effected  a  complete  cure. 

3.  Dr  G.  A.  Gibson  exhibited  a  specimen  of  combined 
mitral  and  TRICUSPID  obstruction.  The  patient,  a  dress- 
maker, aged  20,  had  suffered  from  chorea  when  eight  years  of 
age,  but  had  never  been  troubled  otherwise  with  any  rheumatic 
symptoms.  When  admitted  to  the  ward  she  was  very  cyanotic, 
and  her  blood  showed  a  great  increase  in  the  number  of  the 
red  corpuscles,  which  numbered  as  many  as  8,800,000,  the 
haemoglobin  being  about  100  per  cent.,  and  the  leucocytes 
8500.  There  was  considerable  increase  in  the  size  of  the 
heart,  and  both  to  left  and  right  of  the  sternum  there  were 
presystolic  thrills  of  entirely  different  character.  Auscultation 
■revealed  presystolic,  systolic,  and  diastolic  mitral  murmurs,  and 
presystolic  and  systolic  tricuspid  murmurs.  The  pulse  was  of 
moderate  pressure,  regular  rhythm,  and  variable  rate.  Under 
treatment  some  improvement  occurred,  and  the  patient  was 
able  to  return  home  ;  but  a  relapse  took  place  soon  afterwards. 
and  she  came  back  to  the  Infirmary,  where,  in  spite  of  every 
means,  she  gradually  sank  and  died.  At  the  necroscopy  the 
mitral  orifice  was  found  to  be  extremely  small  and  button-hole 
in  type  :  it  only  admitted  the  passage  of  a  wax  vesta  with 
difficulty.  The  tricuspid  orifice  was  also  much  reduced  in  size, 
allowing  the  tip  of  one  finger  to  pass.  The  right  ventricle  was 
much  dilated  and  considerably  hypertrophied  ;  the  left  showed 
neither  dilatation  nor  hypertrophy.  Both  auricles  were  dilated 
and  hypertrophied. 
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III.  Original  Communications 

1.    THE   ONSET   OF   FEAR    AND   THE   ONSET   OF 
PAIN    IN   CARDIAC   DISTURBANCE 

l>v  GEORGE  R.  WILSON,  M.D.,  Medical  Superintendent, 
Mavisbank  Asylum 

Mr  President  and  Gentlemen, — I  wish,  at  the  outset,  to 
make  clear  the  purport  of  this  paper,  and  to  explain  what  I  do 
not  venture  to  discuss  ;  for,  in  addressing  this  Society,  the 
majority  of  whose  members  have  a  much  more  familiar 
acquaintance  with  cardiac  disease  than  I  have,  one  might  seem 
to  be  stepping  beyond  one's  province. 

It  is  impossible  for  me  to  add  anything  definite  to  the 
neurology  of  our  subject.  The  subjective  symptoms  of 
cardiac  disturbance  are  too  complex  and  too  subtle  to  admit  of 
dogmatic  teaching.  The  cortex  does  not  lend  itself  to  the 
demonstration  of  its  mechanisms,  whether  by  an  experimental 
or  by  a  pathological  method,  as  some  of  the  spinal  and 
peripheral  mechanisms  do.  Yet  I  wish  to  insist  that,  though 
phenomenal  proof  of  cortical  processes  is  impossible,  the 
method  of  explanation  by  inference  is  of  equal  value.  We  are 
apt  to  attach  too  great  importance  to  things  that  we  can  see 
and  handle,  and  apt  to  forget  the  importance  of  mechanisms 
too  refined  and  too  complex  for  the  laboratory  method.  And 
so,  when  we  try  to  arrive  at  a  satisfactory  account  of  cortical 
processes  which  are  implied  in  such  experiences  as  fears  and 
pains,  it  may  be  that  we  shall  throw  some  light  on  the 
mechanisms  of  the  lower  realms  whose  activities  eventuate  in 
consciousness. 

It  is,  however,  a  somewhat  forlorn  hope  that  from  con- 
jectures concerning  cortical  processes  we  can  derive  any 
valuable  inference  about  the  paths  by  which  "  visceral  sen- 
sations "  have  come.  A  much  more  promising  enterprise  is  to 
try  to  assimilate  the  explanations  of  so-called  "  mental  "  and 
so-called  "  bodily  "  symptoms.  It  has  for  long  been  a  grievance 
of  specialists  in  Insanity  that,  in  the  mind  of  the  general 
physician,  there  is  an  estrangement  between  those  two  groups 
of  symptoms.  It  is  not  that  the  mental  symptoms  have  been 
io-nored — many  observers  have  recorded  the  mental  facts  in 
bodily  diseases — but   it  still  seems  true  that,  when   physicians 
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meet  with  a  mental  symptom,  their  idea  of  the  nervous 
process  is  more  or  less  different  from  their  idea  of  what 
happens,  say,  in  a  case  of  locomotor  ataxia  or  in  one  of  diffuse 
sclerosis. 

The  primary  idea,  which  we  must  realise  and  always 
maintain,  concerns  the  continuity  of  nerve-processes,  no 
matter  whether  they  have  an  effect  in  consciousness  or  not. 
We  may  state  this  as  a  law  : — Every  impulse,  from  the  skin 
surface,  from  special  sense  organs,  from  muscles  or  from 
viscera,  initiates  a  series  of  continuous  nervous  activities,  which 
must  be  thought  of  in  terms  of  physics,  no  matter  whether  it 
does  or  does  not  result  in  a  mechanical  effect,  such  as  a 
muscular  reaction  ;  or  in  a  visceral  effect,  such  as  a  secretion  ; 
or  in  a  conscious  effect,  such  as  a  sensation,  idea,  or  purpose. 

The  important  part  of  that  proposition  is  the  insistence  on 
the  continuity  of  nervous  activities.  We  are  apt  to  imagine 
that  when  an  activity  becomes  "  mental  "  its  nature  is  thereby 
changed,  that  the  conscious  process  has  interfered  with  the 
physical  in  some  transcendental  sense.  That  some  interference 
occurs  in  the  cortical  neurons  is  certain,  but  that  interference 
is  to  be  explained  in  exactly  the  same  terms  as  must  be 
employed  in  connection  with  visceral  and  sensori-motor 
mechanisms.  Wherever  the  neuron  may  occur,  the  nerve- 
current  may  suffer  a  change  of  direction.  Sometimes  it  is 
projected  in  an  almost  direct  route,  sometimes  deflected, 
sometimes  reflected.  I  shall  revert  to  this  later  in  discussing 
the  accepted  explanation  of  "  referred  pains." 

Meanwhile  I  shall  recount  very  briefly  some  symptoms  in 
a  few  cardiac  cases  which  seem  pertinent. 

The  first  and  the  second  patients  came  to  me  on  the  same 
day  expressing  an  identical  fear — a  dread  of  injuring  the 
mother.  This  somewhat  dramatic  coincidence  started  the 
enquiry  which  is  the  subject  of  this  paper.  I  shall  endeavour 
to  leave  out  irrelevant  details,  and  furnish  you  only  with  facts 
which  seem  to  be  essential 

Case  I.  An  elderly  widow,  the  daughter  of  a  widow  still 
alive,  suffered  from  mitral  incompetence.  She  complains  that, 
not  infrequently,  in  the  earl}-  hours  of  the  morning,  she  awakes 
in  panic  and  becomes  afraid  that  she  will  do  some  injury  to 
her   mother.      The   dread   soon    passes,  and   she  goes   to   sleep 
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again,  or  regains  assurance  enough  to  rise  and  dress.  This  is 
the  only  case  in  the  series  in  which  there  is  a  valvular  lesion. 
The  patient  had  suffered  much  in  earlier  years  from  palpitation 
and  from  a  "  sinking  sensation,"  sometimes  thoracic,  sometimes 
general,  to  which  we  shall  revert. 


CASE  II.  An  adolescent  case,  an  anaemic  girl,  complains 
that  she  awakes  in  panic  and  becomes  afraid  that  she  will  do 
some  injury  to  her  mother.  There  is  no  organic  disease  of 
the  heart,  but  its  action  is  weak  and  irregular. 


Before  proceeding  to  some  other  cases,  it  is  well  to  remark 
here  that  these  were  the  only  two  patients  who  suffered  a 
severe  cortical  crisis.  Both  were  on  the  eve  of  their  discharge 
from  the  asylum.  Both  had  recovered  from  an  attack  of 
mania.  More  important,  perhaps,  it  is  to  note  that,  in  both 
cases,  the  "  referred  fear  "  concerned  their  most  important 
relation  in  life.  The  mother  was  everything  to  each  of  them. 
That  relation  constitutes  what  we  may  call  a  "  tender  area  "  in 
the  mind,  a  hypersensitive  area  in  the  cortex.  You  will  find 
that  this  is  the  case  in  most  of  these  paroxysmal  fears,  that  the 
patient  refers  his  dread  to  some  subject  which  has  been  much 
in  his  mind  of  late. 


Cask  III.  A  middle-aged  man  from  the  north — a  grocer,, 
a  baker,  a  tailor  and  clothier,  a  farmer,  and  a  druggist  in  one — 
had  a  large  and  successful  business  from  which  he  rarely  took 
a  holiday,  and  was  a  keen  money-maker,  though  a  generous 
friend.  He  was  in  a  condition  of  general  nervous  irritability, 
suffered  insomnia  and  anorexia,  and  there  was  some  cardiac 
dilatation,  displacement  outward  of  the  apex  beat,  a  very 
thumping  action,  so  that  you  see  the  impulse  easily  through 
his  clothes,  and  there  was  marked  arhythmia.  He  had  fre- 
quent paroxysms  of  fear,  mostly  at  night,  and  his  dread  usually 
was  either  that  he  had  made  a  mistake  in  dispensing  and  had 
poisoned  someone,  or  that  he  had  made  a  mistake  in  filling  in 
the  amount  of  a  cheque.  In  the  latter  instance  it  was  an 
overpayment  that  he  dreaded. 
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Case  IV.  Another  man  of  about  the  same  age,  also  in 
business,  gambled  with  and  lost  some  trust  funds,  and  took  to 
slightly  excessive  drinking.  He  had  frequent  night  terrors, 
the  dread  at  first  being  a  dread  of  exposure,  but  latterly  lest 
he  should  cut  his  throat,  and  this  became  so  frequent  and 
distressing  that  he  kept  his  razors  away  from  the  room  in 
which  he  slept. 

Case  V.  These  sudden  fears  are  common  in  alcoholic 
cases,  and,  of  course,  tobacco  is  also  a  frequent  factor  in  the 
cardiac  disturbance  of  such  patients.  One  young  man  has 
suffered  more  from  this  symptom  than  any  one  I  know. 
"  Night  after  night,"  to  use  his  own  words,  "  I  awake  in  an 
agony  of  terror,  trembling  so  that  the  bed  shakes,  and  bathed 
in  perspiration."  At  first  he  had  no  particular  dread,  but 
"just  a  nameless  horror";  more  recently  he  has  developed 
the  fear,  in  such  paroxysms,  that  he  is  going  to  have  D.T. 
I  have  seen  this  patient  in  a  paroxysm  of  fear  by  day  which 
lasted  nearly  an  hour.  His  fear  then  was  that  he  was  going 
to  die.  His  pulse  was  very  variable  in  its  rhythm,  on  the 
whole  slower  than  usual,  and  sudden  and  short  and  soft.  As 
the  heart  resumed  a  more  even  and  stronger  action  the  terror 
passed. 

Case  VI.  Another  such  patient  suffered  badly  in  a  similar 
way.  Waking  in  terror  in  the  night,  or  early  morning, 
trembling  and  perspiring,  he  formulated  his  dread  lest  his 
employers  should  discover  his  delinquencies  and  dismiss  him  ; 
and,  as  he  was  a  man  of  some  public  importance,  the  disgrace 
of  such  an  event  appealed  to  him  as  an  awful  menace.  You 
will  find  this  symptom  and  this  specific  fear — the  fear  of 
exposure  and  humiliation — frequently  in  your  cases  of  alcohol 
and  tobacco  poisoning.  And,  let  me  repeat,  I  am  not  talking 
of  the  habitual  dread  which  all  drunkards,  who  recognise  that 
they  are  drunkards,  have,  but  of  a  paroxysmal  incident,  an 
event  of  sudden  occurrence  and  short,  with  marked  bodily 
discomfort,  usually  trembling  and  perspiration  and  the  "  sink- 
ing sensation,"  and  with  extreme,  though  brief  distress  ;  a 
state  of  panic  in  which  the  mind  fixes  on  what  seems  the  most 
likely  excuse  for  its  apprehension. 
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Case  VII.  Another  lady,  not  alcoholic,  who  had  a  curious 
arhythmia,  associated  with  neurasthenia — her  pulse  intermitted 
about  once  in  70  beats,  and  the  intermission  was  usually  fol- 
lowed by  a  few  hurried  impulses  ;  but  she  had  no  organic 
lesion  that  either  her  own  doctor  or  I  could  discover — this 
lady  frequently  awoke  in  the  morning  in  a  state  of  panic, 
and  in  her  case  the  fear  was  lest  she  should  not  be  able  to 
rise. 

Case  VIII.  I  am  persuaded  that  cardiac  disturbance  is 
often  an  important  factor  in  the  night  terrors  of  children, 
though  it  is  likely  that  there  must  be  a  neurotic  habit  to 
begin  with,  and  that  the  cardiac  upset  is  a  reflex  effect  of 
digestive  disturbance.  In  the  case  of  a  boy  who  was  put 
under  my  care  this  was  certainly  the  case.  He  had  come  from 
the  country,  and  was  living  in  an  Edinburgh  hotel,  taking  less 
than  usual  open-air  exercise,  and  eating  much  more  than  usual 
rich  food.  On  several  nights  he  suffered  panic,  and,  as  is 
common  in  such  cases,  he  could  not  be  aroused  and  brought 
to  full  consciousness.  He  screamed  in  his  terror,  shouting  for 
help  because  there  were  burglars,  and  failed  to  recognise  his 
mother,  or  his  sister,  or  me.  I  watched  that  boy's  pulse  frequently 
and  carefully,  and  there  was  marked  arhythmia  of  the  type 
which  I  think  is  commonest  in  those  cases  to  which  I  refer. 
I  shall  revert  to  it  presently.  I  have  no  doubt  that,  in  his 
case,  the  cardiac  disturbance  proceeded  from  digestive  disorder. 
And,  though  it  may  not  seem  to  have  a  direct  bearing  on  our 
subject,  I  think  you  may  find  it  instructive  to  learn  that  this 
boy's  sister,  who  was  a  patient  of  mine  for  a  long  time  on 
account  of  habit-spasms,  had  a  heart  of  most  irregular  action. 
I  cite  her  case  only  to  suggest  a  collateral  import.  Notwith- 
standing her  cardiac  arhythmia,  her  habit-spasms  became 
steadily  less  under  a  strict  regime  in  which  the  diet  was  very 
carefully  supervised  and  in  which  spells  of  rest  alternated  with 
spells  of  activity,  the  latter  partly  systematised  and  partly 
spontaneous.  On  one  occasion  this  girl  was  taken  to  London 
and  lived  in  a  fashionable  hotel,  spent  a  considerable  part  of 
her  day  in  cabs,  ate  indiscriminately,  neglected  her  exercises, 
and  suffered  an  acute  attack  of  gout  in  the  big  toe.  I  repeat 
that  these  cases  suggest  a  collateral  import — one,  a  girl  with  a 
constantly  irregular  heart  and  habit-spasms  and  an  acute  gout, 
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the  brother  with  a  regular  heart  having  a  paroxysmal  arhythmia 
with  night-terrors. 

These  cases,  with  their  various  referred  fears,  are  enough,  I 
think,  to  illustrate  the  group  of  symptoms  which  I  wish  to 
compare  with  referred  pains.  In  all  of  these  cases  the  cardiac 
disturbance  was,  in  my  opinion,  the  factor  of  primary  import- 
ance. But  I  do  not  suggest  that  this  is  always  so.  Similar 
symptoms  may  occur  in  connection  with  other  visceral  dis- 
turbances, and  especially,  perhaps,  in  disorders  of  blood.  Yet 
I  think  you  will  find  that,  in  most,  if  not  in  all,  cases  of 
transient  terror,  the  cardiac  activity  is  importantly  involved. 

I  reserve  until  later  a  case  which  seems  singularly  instruc- 
tive— a  synthetic  case,  suggesting  a  diffusion  of  impulse  in 
cortical  areas  with  a  "  reference "  to  somatic  areas  usually 
associated  with  activities  of  the  spinal  cord. 

It  is,  I  think,  convenient  at  this  stage  to  discuss  what  the 
cardiac  condition  is  which  seems  to  be  the  occasion  of  these 
disturbances.  As  I  have  told  you,  I  have,  I  think,  only  seen 
one  case  in  which  paroxysmal  fear  was  associated  with  a 
valvular  lesion.  No  doubt,  many  here  present,  who  have 
infinitely  more  opportunity  of  such  observation  than  I  have, 
could  recount  a  number  of  such  cases.  And  yet  I  am  not 
sure  ;  for  my  impression  is — and  it  is  no  more  than  an  impres- 
sion— that  the  occasion  of  irrelevant,  paroxysmal  terror  is  a 
mode  of  heart's  action  which  occurs  as  commonly  in  what  are 
called  nervous  affections  of  the  heart  as  in  valvular  disease. 
As  we  all  know,  a  pulse  may  be  flagrantly  irregular,  with  no 
two  beats  of  equal  force,  and  intermittent,  and  yet,  if  this 
irregularity  is  a  constant  irregularity,  the  patient's  nervous 
system  apparently  adjusts  itself  to  the  malady,  and  no 
psychical  disturbance  need  supervene.  But  in  three  cases 
which  I  have  described,  and  in  which  I  have  happened  to  be 
able  to  follow  the  pulse  during  a  paroxysmal  panic,  the 
arhythmia  was  unusual  ;  that  is,  the  patient  was  not  accus- 
tomed to  the  irregularity,  for  the  irregularity  itself  was 
paroxysmal. 

The  mode  of  the  heart's  action  which  I  believe  to  be  most 
disturbing  to  the  patient  is  one  in  which  the  contractions,  for 
a  short  time,  and  only  occasionally,  are  either  quickened  or 
slowed,    or    both    alternately,    so    that    you    get    an    arhythmia 
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comparable  to  the  arhythmia  of  organic  heart  disease  but 
occurring  very  incidentally,  say  for  not  more  than  one  hour 
in  the  twenty-four.  I  may  add — and  this  again  is  a  mere 
impression  gathered  from  the  observation  of  a  few  cases — 
that  alarm  follows  more  readily  upon  inhibitory  than  upon 
augmentor  interference.  That  sounds  natural  —  that  you 
should  be  alarmed  when  your  heart  goes  slow  ;  but  anyone 
who  studies  the  question  must  know  that  an  interference  with 
the  augmentor  function  is  of  as  serious  an  import  as  an  inhibi- 
tory disturbance  ;  and  if,  as  I  conjecture,  panic  occurs  most 
commonly  in  cases  of  inhibition,  the  fact  raises  one  of  several 
questions  concerning  the  subjective  effects  of  cardiac  arhythmia 
upon  which  it  is  interesting  to  speculate.  It  is  a  suggestion 
almost  too  simple  to  be  true,  that,  while  excessive  impulses 
by  the  augmentor  route,  passing  by  the  sympathetic  chain  to 
the  spinal  segments  and  upwards  to  the  cortex,  are  eventually 
distributed  to  areas  which  represent  surface  pain,  there  are 
other  cases  in  which  the  excessive  inhibitory  impulses,  which 
travel  by  the  vagus  and  evade  the  dorsal  segments,  are  dis- 
tributed to  mechanisms  which  represent  fears,  dreams,  sinking 
sensations,  flushings,  etc.,  etc.  (It  is  useful  as  a  means  of 
assimilating  mental  and  bodily  symptoms  to  think  and  speak 
of  the  "  distribution  "  of  fear.  When  we  speak  of  the  distribu- 
tion of  pain,  we  imply  both  a  physical  and  a  psychical  process 
— the  distribution  of  a  nervous  activity  and  the  distribution  of 
a  mental  activity.  Exactly  the  same  coincidence  of  the  two 
processes  should  be  assumed  in  cases  of  fear.) 

I  wish  to  revert  in  passing  to  two  other  kinds  of  nervous 
symptoms  before  coming  to  "  referred  pains."  These  are  night- 
mares, or  alarming  dreams,  and  what  patients  call  a  "  sinking 
sensation."  I  do  not  venture  to  suggest  that  this  class  of  four 
varieties  of  nervous  disturbance — paroxysmal  terror,  nightmare, 
sinking  sensation,  and  referred  pain — have  the  same  patho- 
logical significance.  But  I  do  venture  to  suggest  that  they 
are  analogous  ;  that  they  form  a  group  (and  perhaps  we 
shall  add  other  symptoms  to  the  group)  ;  and  that  anything 
we  can  conjecture  about  any  one  of  them  will  certainly  con- 
tribute to  our  conjectures  about  the  rest.  And  I  use  the 
word  "  conjecture  "  advisedly,  for,  by  the  nature  of  the  case 
we  cannot  arrive  at  certainty  in  the  scientific  sense  of  the 
term.      But    I    ask   you   to   bear  in  mind  what  I  have  already 
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said,  that  there  are  some  things  in  neurology  and  in  psychology 
which  we  can  infer  although  we  cannot  demonstrate  them  ; 
and  that  that  certainty  has  a  value,  or  should  have  a  value, 
in  the  logic  of  science,  which  is  no  less  than  the  value  of  the 
certainties  of  anatomy  and  of  histology. 

I  cite  only  one  instance  of  nightmare,  and  in  the  use  of 
that  term  I  crave  some  licence.  By  nightmare  let  us  mean 
a  dream  associated  with  fear,  and  by  fear  let  us  include  the 
whole  gamut  from  vague  apprehension  to  absolute  terror.  The 
instance  I  would  quote  is,  I  think,  likely  to  become  classical. 
It  is  given  by  Sir  Arthur  Mitchell  in  "  Dreaming,  Laughing, 
and  Blushing."  Sir  William  Gairdner,  in  crossing  the  Atlantic, 
awoke  early  one  morning  when  in  mid-ocean,  with  something 
of  a  start,  reading  a  telegram   presumably  from  home  :   "  Miss 

Dorothea  died  at "  all  the  rest  being  blurred  and  indistinct. 

He  did  not  suffer  terror  or  panic,  but  that  he  was  at  least 
vaguely  apprehensive  is  proved  by  two  facts  :  that  he  could 
not  go  to  sleep  again  ;  and  that,  on  arriving  at  New  York,  he 
cabled  home  to  learn  news  of  his  daughter.  The  news,  as  we 
all  know,  was  satisfactory.  But  I  think  that  there  is  a  great 
probability,  though  Sir  Arthur  does  not  suggest  it,  that  the 
dream  disturbance  had  an  important  cardiac  relation  and  was 
in  fact  essentially  a  cardiac  affair. 

Concerning  the  symptom  which  is  commonly  spoken  of  as 
a  sinking  sensation,  I  have  little  to  say.  I  merely  wish  to 
associate  it  with  those  others.  The  first  case  I  cited — the 
elderly  widow  who  was  afraid  she  would  hurt  her  mother — 
suffered  grievously  at  one  time  from  this  symptom.  She  and 
other  patients  have  made  me  come  to  the  conclusion  that 
"  sinking "  in  one  sense  or  another  is  an  extremely  frequent 
occurrence  in  cardiac  arhythmia.  Sometimes  the  patient  feels 
that  his  whole  body  is  sinking,  and  he  naturally  wonders  how 
far  he  will  go  ;  at  other  times,  and  more  frequently,  the  patient 
has  a  feeling  as  if  the  viscera  were  sinking  from  beneath  his 
diaphragm  and  leaving  a  vacuum  in  the  thorax.  We  should 
note  that  this  is  the  counterpart  of  what  many  patients  in 
angina  pectoris  experience — the  sense  that  there  is  not  room 
in  the  chest  cavity  to  hold  everything,  and  that  the  tension  is 
so  great  that  unless  relief  comes  there  will  certainly  be  a 
rupture.  Concerning  the  "  sinking  sensation,"  I  would  put  two 
questions:    (1)    Is    this    feeling    of  sinking    associated,    in    an. 
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important  degree,  with  cardiac  inhibition  ?  and  (2)  are  these 
two  forms  of  ill-feeling  suggested  by  a  sense  of  sinking — the 
one  a  thoracic  and  the  other  a  general  sensation — capable  of  a 
common  explanation? 

And  now,  concerning  the  onset  of  pain  in  cardiac  disorder, 
1  wish  to  say  something.  The  literature  of  the  subject  is  more 
than  ample,  and  Dr  Gibson  J  has  presented  us  with  a  useful 
summary  of  it.  I  need  only  remind  you  of  these  salient  points 
— that  in  angina  pectoris  the  patient  may  experience  very 
various  forms  of  pain — a  pain  at  the  heart,  a  precordial  pain, 
a  cephalic  pain,  a  scapular  pain,  a  pain  about  the  collar  bone, 
a  pain  about  the  shoulder,  and  thence  afield,  in  wider  radiation, 
a  pain  in  the  arm,  abdomen,  testicle,  thigh,  or  toe,  or  elsewhere. 
These  pains  obviously  vary  in  their  relevance.  The  pain  about 
the  heart  is  a  relevant  pain  ;  the  pains  elsewhere  demonstrate 
varying  degrees  of  irrelevance.  Just  in  passing  I  would  remark 
that  this  term  "  referred  pain  "  seems  poor,  because  every  pain, 
from  that  of  a  sprained  ankle  to  that  of,  say,  a  megrim,  is 
referred  to  some  more  or  less  definite  area.  "  Irrelevant," 
therefore,  seems  to  me  more  descriptive  than  "  referred."  But 
that  is  by  the  way.  More  important  is  it  for  us  to  consider 
how  these  manifold  symptoms  to  which  I  have  alluded  come 
about.  What  is  the  nervous  mechanism  which  determines,  in 
cardiac  cases,  that  one  patient  shall  have  an  irrelevant  fear  and 
another  an  irrelevant  pain  ?  I  would  suggest  that  in  all  these 
cases  of  cardiac  upset  there  is  a  general  sense  of  ill-being 
which  has  not  had  the  attention  it  deserves.  Even  if  you 
confine  your  attention  to  alarming  dreams,  the  sinking  sensa- 
tion, or  to  so-called  "  referred  "  pains,  it  is  clear  that  fear,  in 
some  degree,  enters  into  each.  I  propose,  therefore,  to  suggest 
some  explanation  of  the  mechanism  of  irrelevant  fears  in 
cardiac  cases  in  the  hope  that  any  such  suggestion  may  con- 
tribute to  our  conjectures  concerning  the  other  symptoms 
alluded   to. 

In  the  first  place,  we  may  assume,  in  most  of  the  cases 
such  as  I  have  cited,  a  predisposing  "  tender  "  area.  I  use  the 
phrase  only  to  assimilate  our  thinking  of  mental  symptoms  to 
our  thinking  of  bodily.      Dr  Head,2  in  his  classical  contribution 

1  "  Nervous  Affections  of  the  Heart,"  ed.  1904. 

2  "  On  Disturbance  of  Sensation,  with  special  reference  to  the  Pain  of  Visceral 
Disease,"  Brain,  vol.  xvi.  p.  1,  and  vol.  xvii.  p.  339. 
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to  this  subject,  has  fully  described  the  surface  areas  in  which 
tenderness  occurs,  and  has  shown  that  these  areas  coincide 
approximately  with  the  areas  in  which  referred  pains  occur. 
It  is  not,  and  probably  never  will  be,  possible  to  localise  hyper- 
sensitive areas  in  the  cortex  ;  but  they  certainly  occur.  Every 
patient  who  is  at  all  seriously  ill,  whether  from  cardiac  or  other 
disease,  and  who  yet  retains  a  fair  measure  of  consciousness, 
develops  tender,  i.e.  hypersensitive,  cortical  areas.  These  are 
known  in  consciousness  as  recurrent  suggestions.  In  later 
stages,  if  the  cortex  breaks  down,  these  suggestions  become 
obsessions.  But  the  first  thing  to  note,  in  accounting  for 
irrelevant  paroxysmal  fears,  is  that  there  has  been  a  pre- 
disposing hyper-activity  in  certain  areas.  In  many  cases  the 
development  may  be  purely  functional,  as  when  a  daughter 
dotes  upon  her  mother  or  a  man  upon  his  affairs.  In  other 
cases  it  may  be  that  by  some  chance  of  vascular  supply,  or  by 
morbid  deposits,  a  cortical  area  acquires  either  an  excess  or  a 
defect  of  sensibility,  and  that  thereby  the  nerve-movement  of  a 
critical  moment  is  deflected. 

The  first  conscious  thing  that  occurs  in  a  cardiac  crisis, 
whether  it  result  in  pain  or  in  fear,  is  a  vague  systemic  sen- 
sation. I  wish  to  insist  upon  this,  because  it  seems  vital  to 
our  understanding  of  the  route  followed  by  the  nerve-currents. 
Not  enough  attention  has  been  paid  to  this  systemic  function — 
the  mechanism  by  which  we  have  a  general  sense  of  ill-being  or 
of  well-being.  It  is  an  all-important  function,  and  almost  con- 
stantly in  operation.  This  is  not  the  occasion  to  labour  the 
point,  but  it  seems  certain  that  every  disturbing  stimulus  imme- 
diately reaches  the  systemic  mechanism.  We  must  therefore 
assign  to  it  a  central  place  in  our  explanation  both  of  the 
psychology   and   the   neurology   of  pain   and   of  fear. 

When  we  try  to  explain  the  route  followed  by  a  nervous 
activity  in  crises  such  as  we  are  now  discussing,  we  almost 
invariably  conceive  of  them  much  too  simply.  It  is  the  fallacy 
of  anatomy  and  histology  that  we  incline  to  think  of  a  current 
as  passing,  say,  from  the  cardiac  plexus  to  the  medulla — by  the 
sympathetic  or  by  the  Vagus  route — and  back  again  to  the 
cardiac  mechanisms  ;  or  that  the  current  is  deflected  by  the 
hypersensitive  elements  of  a  dorsal  segment.  It  seems  more 
likely  to  be  true  that  there  is  an  immediate  and  continuous 
circulation  of  nerve-movement  along  well-organised  reflex  routes, 
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also  through  projected  routes  (sensori-motor,  etc.),  and  that, 
meanwhile,  other  currents,  deflected  or  diffused  by  less  differen- 
tiated mechanisms,  confuse  the  issue.  It  seems  certain  that 
the  reflex  from  vital  viscera  to  this  mechanism  of  systemic 
sensation  is  well  organised,  and  very  facile,  though  we  cannot 
demonstrate  it.  Before  you  place  a  pain,  and  after  you  have 
placed  it,  you  are  aware  of  something  wrong  ;  and  before  you 
assign  a  fear,  and  after  you  have  assigned  it,  you  are  aware  of 
something  wrong. 

The  next  stage  in  the  conscious  process  is  the  attempt  to 
find  out  what  is  wrong — a  discriminating  mode  of  attention  for 
which  we  must  assume  another  (efferent)  path  ;  and,  in  the  case 
of  fears,  this  activity  is  usually  distributed  to  mechanisms  which, 
by  wont  and  use,  are  disproportionately  susceptible.  It  is  pro- 
bable that,  on  arrival  at  the  cortex,  there  is  a  wide  diffusion  of 
the  nerve-current,  in  proportion  to  the  strength  of  the  afferent 
stimulus.  This  brings  into  prominence — -rivets  the  attention 
upon — some  "  tender "  subject,  and  thereupon  ensues  what 
appears  to  the  patient  to  be  a  rational  process  by  which  he 
justifies  his  fear.  Meanwhile,  I  repeat,  activity  continues  in 
the  systemic  mechanism,  and  a  to-and-fro  movement  between 
cortex  and  cardiac  plexus.  Without  the  last  we  cannot  explain 
what  undoubtedly  occurs  in  such  cases — a  reflex  effect  upon 
the  cardiac  action  coincident  with  the  various  phases  of  the 
conscious  content. 

Head's  explanation  of  referred  pains  is  very  convincing  so 
long  as  he  confines  himself  to  the  spinal  and  sympathetic  re- 
actions. It  is  with  deference  that  one  ventures  to  criticise  such 
an  authority.  But  when  he  comes  to  psychology  he  seems  to 
fall  a  prey  to  the  fallacy  of  the  habit  I  complained  of  at  the 
outset — that  of  laying  aside  terms  of  neurology  in  explaining 
the  more  complex  cortical  processes.  The  spirit  is  regarded  as 
a  kind  of  diabolus  ex  machina,  and  there  is  no  knowing  what  the 
devil  the  devil  will  do  with  a  misguided  visceral  impulse.  Here 
are  some  quotations  from  Head's  contribution  first  cited  {Brain, 
vol.  xvi.  pp.  124-126),  and  I  think  I  do  them  no  injustice  in 
extracting  them  from  their  context.  "  In  all  such  cases  of 
wrong  localisation,  the  particular  sensation  which  is  wrongly 
localised  must  be  diminished,  and  must  not  be  absolutely  lost 
over  the  affected  area.  If  the  power  of  perceiving  this  stimulus 
is    totally   lost,   the    stimulus    is    simply    not    perceived.    .    .    . 
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Now,  the  localisation  of  sensation  is  not  a  physical,  but  a 
psychical  phenomenon.  It  is  not  a  question  of  the  number  of 
rods  and  cones,  or  of  the  number  of  nerve-end-organs,  but  is 
a  phenomenon  of  association.  Thus,  supposing  a  prick  was  so 
applied  that  it  just  stimulated  one  nerve-end-organ,  this 
stimulus  so  caused  would  pass  up  one  fibre,  and  probably 
remain  distinct  all  up  the  cord.  But  in  consciousness  the 
final  result  of  this  stimulus  appears  as  a  disturbance  in  the 
psychical  field  over  a  wide  area "  (mechanisms  of  systemic 
sensation  ?)  "  with  its  maximum  at  one  point  representing  the 
psychical  unit,  which  corresponded  to  the  part  stimulated.  .  .  . 
But  .  .  .  the  psychical  effect  produced  by  the  area  of  diffusion 
may  be  even  in  excess  of  that  representing  the  point  of  stimula- 
tion. .  .  .  Under  such  conditions  the  position  of  the  stimulation 
will  no  longer  be  localised  at  the  point  stimulated,  but  some- 
where in  the  area  of  diffusion  "  (a  tender  spot).  And  later  : 
"  A  painful  stimulus  to  an  internal  organ  is  conducted  to  that 
segment  of  the  cord  from  which  its  sensory  nerves  are  given  off. 
There  it  comes  into  close  connection  with  the  fibres  for  painful 
sensation  from  the  surface  of  the  body,  which  also  arose  from 
the  same  segment.  But  the  sensory  and  localising  power  of 
the  surface  of  the  body  is  enormously  in  excess  of  that  of  the 
viscera,  and  thus,  by  what  might  be  called  a  psychical  error  of 
judgment,  the  diffusion  area  is  accepted  by  consciousness,  and 
the  pain  is  referred  on  to  the  surface  of  the  body,  instead  of  on 
to  the  organ  actually  affected.  I  do  not  mean  to  state  that 
pain  is  never  referred  to  the  organ  affected.  Far  from  it.  The 
pain  is  frequently  felt  in  the  organ  itself,  but  it  is  'dull,'  '  heavy,' 
'  wearing,'  and  not  '  sharp,'  '  aching,'  '  stabbing,'  like  referred 
pain." 

Here,  I  think,  is  confusion  in  not  sticking  closely  to  a 
neurological  conception.  The  localisation  of  pain,  for  our 
purpose,  is  altogether  physical.  From  first  to  last  it  is  a  nerve 
movement.  It  is  not  a  phenomenon  of  association,  but  a 
phenomenon  of  nerve  connections.  The  mistake  arises  not  by 
"  a  psychical  error  of  judgment,"  but  by  a  deflection  in  the 
tender  areas  of  the  cord  or  of  the  cortex.  By  all  means  let  us 
discuss  psychology,  but  let  us  not  mix  up  the  two  coincident 
processes.  I  commit  no  error  of  judgment  if  I  refer  a  pain  to 
my  arm  which  "  ought "  to  have  been  referred  to  my  heart 
I  form  a  perfectly  sound  judgment  on  the  information  supplied, 


2     -     ONSET  OF  FEAR  AND  PAIN    IX   CARDIAC  DISTURBANCE 

but  the  message  I  receive  has  been  tampered  with  in  the  trans- 
mission. In  the  nervous  process  it  is  obviously  not  the 
cortical  mechanisms  which  are  at  fault,  but  the  dorsal  segments. 
These  have  deflected  the  nerve  current  into  the  paths  for 
surface  sensation,  or  have  so  augmented  the  activities  of  that 
route  as  to  have  precisely  the  effect  on  the  cortex  that  would 
result  from  some  painful  stimulus  applied  to  the  skin  surface. 
Suppose  that  a  man's  cortex  is  developed  by  an  understanding 
of  this  subject,  what  happens  ?  When  the  cardiac  upset  occurs 
he  feels,  let  us  suppose,  this  said  pain  in  the  arm.  He  may 
say  to  himself:  "This  is  exactly  as  if  something  were  stabbing 
or  bruising  my  arm,  but,  of  course,  1  know  it  is  a  cardiac 
affair."  He  therefore  does  not  apply  the  remedy  to  his  arm, 
but  treats  himself  for  heart.  And,  in  such  a  case,  what  has 
happened  nervously?  In  the  early  stages,  the  same  as  before, 
that  is,  up  to  the  wrong  reference  of  the  pain.  But,  promptly,, 
the  stimulus  coming  from  the  heart  is  augmented  by  stimuli 
which  arrive  from  his  conceptual  mechanisms,  whose  function 
it  is  to  correct  the  error  caused  by  the  dorsal  perversion,  and  so 
the  cortical  mechanisms  representing  cardiac  affairs  recover  their 
appropriate  intensity.  The  various  routes  followed  in  such  a  pro- 
cess must  be  very  complex,  and  anything  more  than  a  mere 
suggestion  of  what  happens  in  the  cortex  is  likely  to  prove 
grossly  misleading.  The  form  of  "  error,"  however,  seems  to 
me  very  much  like  what  sometimes  occurs  after  amputation  of 
a  limb.  When  a  man  feels  pain  in  his  foot  that  is  in  the 
grave  there  is  no  "  psychical  error  of  judgment."  The  error  is 
in  the  spinal  nerves  and  segments.  If  the  man  is  in  full 
possession  of  his  senses,  he  promptly  knows  that  these  messages, 
which  are  uncommonly  suggestive  of  a  foot,  are  nervous 
humbugs.  In  his  cortex  he  has  developed,  by  bitter  ex- 
perience, a  "  lost  leg  area,"  and,  for  some  time,  or  for  all 
time,  that  area  is  very  tender.  One  cannot  experience  a  sense 
of  great  loss  without  developing  an  appropriate  mechanism. 
And  so,  when  the  stimulus  arrives  at  the  foot  centre  and  a 
"  referred  pain "  occurs,  forthwith  arrives  a  stimulus  from  the 
"  loss "  area,  which  sets  the  current  on  the  right  rails  and 
determines  a  correct  issue. 

The  parallel  between  an  irrelevant  distribution  of  fear  and 
an  irrelevant  distribution  of  pain  in  such  cases  may  be  made 
clearer  by  the  following  table  : — 
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Cardiac  Upset. 

Systemic  Sense  of  Ill-being. 

Discriminating  Effort  of  Attention. 


Fear~"  ""Pain 

re  ad. 

Heart.  Heart. 

Death.  Chest-wall. 

Suicide.  Arm. 

Homicide.  Abdomen. 

Insolvency.  Testicle. 

D.T.  Foot. 

Etc.,  etc.  Etc.,  etc. 

Let  us  also  bear  in  mind  that  many  people  suffer  referred 
pains  when  they  get  a  fright,  as,  for  instance,  a  lady  who  feels 
a  pain  in  the  back  of  her  left  hand  when  she  sees  one  of  her 
children  about  to  fall,  or  suffers  other  shock  ;  and  a  man  who, 
under  similar  stimuli,  has  a  sharp  pain  referred  to  his  perineum. 

I  have  now  to  refer  to  what  I  have  called  a  synthetic  case, 
and  I  shall  recite  what  seems  to  me  to  be  the  significant  facts 
without  an}-  further  attempts  at  theorising. 

The  patient  is  a  young  man  of  very  large  dimensions. 
There  is  no  organic  heart  disease  that  either  his  own  doctor  or 
I  have  discovered.  But  I  sometimes  tell  him  that  his  heart  is 
too  small  for  his  body  ;  it  is  certainly  too  small  for  the 
demands  he  makes  upon  it.  Some  four  or  five  years  ago  he 
incurred  syphilis.  He  has  taken  alcohol  to  great  excess,  not 
constantly,  but  in  very  heavy  bouts,  and  he  always  smokes  more 
than  enough  for  two  men.  Last  year  on  coming  in  from  a 
round  of  golf,  he  had  an  attack  of  paroxysmal  fear.  Sitting  in 
the  club-house  he  became  suddenly  alarmed  and  was  convinced 
he  was  about  to  die.  He  said  nothing,  however,  and  did 
nothing  but  sit  still,  and  in  about  twenty  minutes  he  recovered. 
Some  time  later  these  paroxysmal  attacks  became  more 
frequent  and  assumed  a  new  form.  The  patient's  attention 
would  be  aroused,  still  with  a  sense  of  alarm,  and  he  would 
become  aware  of  a  humming  sound   in  his  right  ear.      Later, 

O 
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this  paroxysmal  disturbance  developed  mentally  into  a  concrete 
form  and  the  patient,  on  being  alarmed  —  and  I  should  have 
said  that  at  this  stage  these  paroxysms  occurred  oftenest  in  bed 
in  the  morning — began  to  hear  distinct  voices  in  the  right  ear. 
In  February  and  March  of  this  year  these  symptoms  were 
frequent.  I  had  told  him  what  I  thought  about  them  and  he 
knew  quite  well  that  the  sounds  had  no  existence  outside  of  his 
own  brain.  I  may  add  that  more  grave  mental  disorder  has 
supervened  and  the  patient  is  now  detained  under  certificates. 
That  is  by  the  way,  though  the  development  of  the  case  is  of 
great  practical  importance.  The  supreme  interest  of  the  case 
is  that,  at  an  earlier  stage  in  these  attacks  of  fear,  during  which 
the  patient  heard  fleeting  voices,  he  was  convinced  that  the 
sound  appealing  to  his  right  ear  came  from  some  region  of  his 
own  body.  Usually  it  was  from  one  or  other  shoulder,  but 
very  frequently  the  sound  was  referred  to  the  right  or  left  iliac 
region,  occasionally  to  the  scrotum,  and  infrequently  to  a  foot. 
I  have  myself  observed  this  patient  bow  down  his  right  ear  to 
listen  to  what  was  being  said  in  his  abdomen.  These  symptoms, 
at  first  incidental,  have  become  chronic.  But  I  do  not  wish  to 
leave  in  your  minds  the  fact  of  the  patient's  ultimate  insanity. 
This  appears  to  me  to  be  a  most  suggestive  development  of 
symptoms  to  anyone  who  is  studying  irrelevant  fears  and 
irrelevant  pains  in  cardiac  cases — syphilis,  alcoholism,  tobacco- 
poisoning,  toxic  arhythmia,  with  occasional  paroxysmal  brady- 
cardia, one  occasion  of  terror  of  imminent  death,  subsequent 
occasions  of  alarm  associated  with  humming  in  the  right  ear, 
then  frequent  appeals  to  that  ear  referred  to  various  regions  of 
his  body  surface.  As  I  have  promised,  I  make  no  attempt  to 
explain  that  sequence  of  events  further  than  to  say  that  it  seems 
to  me  to  suggest  very  plausibly  a  synthesis  between  irrelevant 
fears  and  irrelevant  pains. 

In  conclusion,  I  would  ask  you  to  dismiss  as  unimportant 
any  criticism  I  have  tried  to  make  of  the  neurology  of  irrelevant 
pains.  I  am  not  competent  to  explain  them,  and  I  do  not 
know  anyone  who  is,  because,  for  one  reason,  the  course  and 
destination  of  the  afferent  cardiac  fibres  is  still  a  matter  of 
opinion.  My  special  aim — my  reason  for  bringing  such  a 
subject  as  this  before  a  meeting  such  as  this — was  to  augment 
the   plea  which  we  specialists  in  mental  diseases  have  offered 
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for  years,  that  the  general  physician  should  not  regard  the 
mental  symptoms  of  his  patients  as  pathologically  different 
from  other  nervous  phenomena  such  as  are  referred  to 
peripheral  nerves.  These  symptoms  which  I  have  recounted — 
uneasiness,  vague  fear,  panic,  terror,  and  the  specific  dreads 
which  follow  thereon — are  to  be  thought  of  in  the  same  terms 
with  bodily  pains  which  we  meet  with  in  practice — pains  which 
we  describe  as  neuralgic  or  neuritic. 

Above  all,  I  would  press  this  point  that,  in  taking  this  view 
of  fears  which  I  have  tried  to  set  forth,  there  is  an  important 
therapeutic  value.  Several  patients  whose  symptoms  I  have 
described  were  obviously  relieved — and  in  some  instances  the 
relief  was  curative — on  being  told  that  their  fear  had  no  more 
significance  than  a  pain  in  a  shoulder  or  in  a  big  toe.  And  to 
the  patient  it  matters  not  whether  such  a  conjecture  be  true  or 
untrue.  We  must  remember,  when  we  have  to  treat  a  case  of 
nervous  affection  of  the  heart,  that  there  is  a  pathological 
sequence  which  we  can  alleviate — nervous  irritation,  cardiac 
upset,  then  more  nervous  irritation.  And  anything  we  can  do 
or  say  which  reduces  the  general  nervousness  of  the  patient  will 
have  its  due  effect — sometimes  a  curative  effect — in  reducing 
the  cardiac  disturbance. 


2.  ON  THE  OCCURRENCE  RECENTLY  IN  EDIN- 
BURGH AND  NEIGHBOURHOOD  OF  UNUSUAL 
FORMS  OF  CEREBRO-SPINAL  FEVER  AND 
INTOXICATION,  RESEMBLING  EPIDEMIC 
CEREBRO-SPINAL  MENINGITIS 

By  Alex.  James,  M.D.,  F.R.C.P.Ed.,  Physician,  Royal  Infirmary, 
Edinburgh 

Within  the  past  fifteen  years  I  have  seen,  from  time  to  time, 
as  I  daresay  a  good  many  others  have,  serious  and  often  fatal 
cases  of  cerebro-spinal  intoxication  and  fever,  in  which  the 
ordinary  causes  of  such  symptoms  could  be  apparently  ex- 
cluded, and  for  the  explanation  of  which,  therefore,  some  less 
ordinary  infective  or  toxic  agency  had  to  be  thought  of. 

Within  the  past  few  months  it  has  been  my  experience  to 
see,  in  the  Infirmary  and  elsewhere,  of  such  cases  a  much 
larger  proportion   than   usual. 
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My  object  in  bringing  this  subject  before  you  at  present 
is  to  discuss  :  first,  if  a  similar  prevalence  of  this  class  of  case 
has  presented  itself  in  the  experience  of  others  ;  and  secondly, 
if  any  precise  conclusions  as  regards  its  nature  can  be  arrived 
at.  In  what  I  have  to  say  I  shall  concern  myself  specially 
with  the  clinical  aspects  ;  and  I  shall  not  detail  to  you  all 
the  cases  I  have  seen,  but  confine  myself  to  sketching  out 
a  number  of  the  more  marked  and  outstanding  ones.  Most 
of  them,  as  I  have  already  stated,  have  occurred  within  the 
past  few  months,  and  to  these  I  shall  devote  most  attention. 
Inasmuch,  however,  as  the  clinical  picture  which  I  wish  to 
portray  might  lose  somewhat  if  some  of  the  older  ones  were 
not  included,  I  shall  in  the  first  place  sketch  out  some  of 
them. 

One  day  in  May  1890  a  number  of  boys  belonging  to  the 
Edinburgh  Industrial  Brigade  Home  were  having  a  holiday  in 
the  country.  Whilst  they  were  all  at  play,  one  of  them,  a 
healthy-looking  boy  of  13,  was  discovered  lying  on  the  ground' 
at  the  foot  of  a  tree  in  a  state  of  unconsciousness  from  which 
he  could  not  be  roused.  He  was  conveyed  home,  and  in  the 
late  afternoon  I  saw  him.  He  was  rather  pale,  and  his  pupils 
were  dilated  ;  pulse  80  per  minute  and  rather  feeble  ;  his 
temperature  was  normal.  There  were  no  indications  of  hemi- 
plegia or  other  forms  of  paralysis,  and  he  was  completely  un- 
conscious. 

From  his  companions,  all  I  could  ascertain  was  that  he  had 
complained  of  some  headache  in  the  early  part  of  the  day,  and 
that  it  was  most  unlikely  that  he  had  fallen  from  the  tree  or 
had  sustained  any  hurt.  About  1  1  P.M.  twitchings  of  the 
muscles  of  the  face  with  some  retraction  of  the  head  were 
noticed,  and  these  continued  at  intervals  till  1  A.M.,  when 
he  died. 

As  causes,  injury,  haemorrhage,  cerebral  tumour  or  abscess,, 
sunstroke,  poisoning,  were  all  thought  of,  but  at  the  sectio,  with 
the  possible  exception  of  some  hypera:mia  of  the  grey  matter 
of  the  pons  and  medulla,  all  the  organs  were  found  quite 
healthy. 

Of  similar  cases  I  could  report  several  others,  but  I  shall 
now  pass  on  to  cases  occurring  in  1903. 

Agnes  B.,  aged  13,  was  sent  to  me  by  Dr  Melville  of 
Penicuik,  on   the    5th   March    1903.       She  was   a   particularly 
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well-nourished  and  healthy-looking  girl,  and  her  only  complaint 
was  absolute  nervous  deafness.  Her  mother  gave  the  following 
history  : — 

Her  illness  had  commenced  in  the  second  week  of  the 
previous  December,  and  the  main  symptoms  were  fever  and . 
headache.  The  headache  seems  to  have  been  specially  severe 
in  the  back  part  of  the  head  and  neck,  and  there  was  great 
tenderness,  the  child  crying  out  whenever  attempts  were  made 
to  move  her  in  bed.  There  was  no  retraction  of  the  neck, 
but  some  stiffness  of  the  muscles.  Vomiting  was  also  a 
prominent  symptom,  and  was  stated  to  have  been  incessant 
for  two  days  and  two  nights.  After  a  few  days  the  child 
seems  to  have  become  comatose,  and  to  have  remained  so  for 
some  days.  After  about  ten  days  recovery  occurred,  and  it 
was  then  noticed  that  her  hearing  was  impaired,  the  child 
asking  why  everyone  was  whispering.  In  a  kw  days  the 
child  became  completely  deaf.  About  six  weeks  after  the 
commencement  of  her  illness,  the  child  was  allowed  out  of 
bed,  and  giddiness  and  incapacity  to  stand  or  walk  were  noticed. 
These  last  symptoms,  however,  have  now  disappeared,  and, 
except  for  the  nerve  deafness,  the  child  is  absolutely  well. 

James  C,  aged  7  years,  was  sent  to  me  by  Dr  Dow,  of 
Crail,  on  7th  March  1903.  His  complaint  was  complete 
blindness,  of  nine  days'  duration.  His  history  was  as 
follows  : — 

He  had  been  a  perfectly  healthy  boy  in  every  respect  until 
nine  days  previously.  He  had  then  become  suddenly  very  ill, 
with  high  fever  (104'),  severe  headache,  sickness,  and  vomiting. 
Those  acute  symptoms  lasted  for  three  days,  and  then  it  was 
noticed  that  the  right  pupil  was  widely  dilated,  and  that  he 
was  blind  of  the  right  eye.  In  the  course  of  a  day  or  two 
a  similar  condition  was  observed  in  the  left  eye.  The  acute 
symptoms  having  passed  off,  but  the  blindness  persisting,  Dr 
Dow  sent  him  to  me  to  the  Royal  Infirmary.  On  admission 
he  was  found  to  be  a  perfectly  healthy,  well-developed,  and 
well-nourished  boy.  He  was  blind,  and  had  to  be  led  about. 
His  pulse  was  72  per  minute,  temp.  98. 8°,  coming  down  next 
-day  to  normal,  and  remaining  so.  For  a  day  or  two,  how- 
ever, after  admission,  he  complained  of  occasional  rather  severe 
frontal  headaches. 

On  examination,  all  his  organs  and  systems  were  found  to 


2  14         UNUSUAL    FORMS    OF    CEREBRO-SPINAL    FEVER 

be  healthy,  except  his  nervous,  and  of  that  only  the  eyes  were 
affected  ;  sensor)-,  motor,  and  reflex  phenomena,  and  the  special 
senses  — hearing,  taste,  and  smell — being  absolutely  unimpaired. 
He  was  so  blind  that  he  could  not  see  objects  held  in  front  of 
him  ;  but  he  seemed  to  prefer  being  in  darkness,  a  bright 
light  tending  to  irritate  his  eyes.  The  pupils  were  widely 
dilated,  especially  the  right,  and  they  showed  no  reaction  to 
light.  On  testing  the  movements  of  the  eyes,  it  was  found 
that  conjugate  movement  to  the  right  was  slightly  impaired  ; 
more  so  with  the  right  eye.  With  the  ophthalmoscope,  no 
definite  changes  in  the  fundi  could  at  this  time  be  recognised. 
A  small  quantity  of  the  nasal  secretion  was  examined.  The 
diplococcus  intracellularis  meningitidis  was  not  found. 

March  21. — Patient's  general  condition  remains  excellent, 
and  his  headaches  are  less  frequent  and  severe.  Blindness 
persists,  and  distinct  signs  of  optic  atrophy  are  present  in  both 
eyes. 

March  26. — Patient's  vision  has  been  improving  for  the 
last  few  days.  He  does  not  focus  on  looking  at  objects,  but 
he  was  able  to-day  to  distinguish  a  knife  from  a  pencil.  The 
signs  of  optic  atrophy  are  more  distinct. 

May  ly. —  Although  he  has  had  an  occasional  headache,, 
patient's  general  condition  remains  excellent.  His  vision  has 
so  much  improved  that  he  can  go  about  the  ward  himself, 
and  can  count  fingers  in  a  good  light,  eight  or  ten  feet  off. 
The  left  eye  is  the  better  of  the  two.  Both  pupils  are  still 
distinctly  dilated,  but  both  contract  slightly  with  light,  the 
left  eye  showing  this  the  better.  The  impaired  conjugate 
movement  of  both  eyes  to  the  right  has  greatly  disappeared. 
With  the  ophthalmoscope  there  is  well-marked  white  atrophy 
in  both  eyes.  Anent  these  two  cases  the  explanation  which 
commends  itself  to  me  was,  as  stated  at  the  time,  that  "  be 
it  epidemic  cerebro-spinal  meningitis  or  not,  the  lesion  is  one 
of  a  toxin  involving  the  nuclei  of  origin  of  the  auditory  and 
optic  nerves.  Just  as  in  the  anterior  poliomyelitis  of  children 
we  have  a  toxin  picking  out  the  nuclei  of  origin  of  the 
nerves  of  the  voluntary  muscles,  so  we  may  assume  that  in 
this  disease  we  have  a  toxin  picking  out  the  nuclei  of  origin 
of  the  nerves  of  hearing  and  sight."  l 

1  Scottish  Medical  and  Surgical  Journal,  1903. 
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John  L.,  aged  18,  slater,  residing  in  Edinburgh,  was 
admitted  October  29,  1904.  From  the  doctor  who  had  been 
attending  him,  the  following  history  was  obtained  : — 

He  had  become  suddenly  ill  about  fourteen  days  ago  with 
some  chest  pain,  cough,  and  spit.  The  fever  at  the  beginning 
of  his  illness  had  been  distinctly  high,  the  temperature  at 
certain  times  reaching  105°  F.  The  physical  signs  in  the 
lungs  had  resembled  those  of  a  broncho  or  catarrhal,  rather 
than  of  a  croupous  pneumonia,  viz.  :  rhonchi  and  crepitation 
all  over  both  sides  posteriorly,  but  specially  at  the  right  base, 
where  there  had  also  been  some  impairment  of  the  percussion 
note.  About  the  eighth  or  ninth  day  of  his  illness  the 
temperature  fell  suddenly,  but  this  proved  to  have  been  a 
pseudo-crisis  rather  than  a  crisis.  Fever,  rapid  pulse,  cough, 
and  spit,  had  persisted,  and  some  diarrhoea,  with  pulpy,  rather 
pea-soup  looking  stools,  had  occurred.  This,  with  the  con- 
tinued fever,  the  great  emaciation,  the  dry  brown  tongue,  and 
the  felled  appearance  of  the  patient,  had  suggested  the 
possibility  of  typhoid  fever,  and  about  the  eleventh  or  twelfth 
day,  a  "  Widal  "  had  been  made  with  negative  results.  It 
was  then  arranged  to  admit  him  into  the  Infirmary. 

His  doctor  informed  us  also  that  there  seemed  to  be  a 
family  history  of  tubercle,  at  any  rate  that  a  brother  of  the 
patient,  aged  8  years,  had  died  of  what  looked  like  a  rapid 
tubercular  meningitis,  just  before  this  patient  had  taken  ill. 
Also  that  the  patient  himself  had  had  a  cough  and  spit  for 
four  months  before  this  illness  began. 

On  admission  he  was  found  to  be  very  thin  and  emaciated 
— temp.  100.40,  pulse  120,  resp.  40.  His  face  was  flushed, 
and  he  was  sweating  profusely,  and  had  evidently  been  so  for 
some  time,  for  sudamina  were  found  all  over  the  skin, 
especially  of  the  trunk,  which  showed  also  a  marked  red 
miliary  and  also  petechial  rash.  His  tongue  was  dry,  brown, 
and  glazed,  and  over  his  teeth  and  gums  sordes  were  present. 
Dried  secretion  crusts  showed  also  about  his  eyelids,  and  the 
eyeballs  were  glassy-looking.  The  abdomen  was  slightly 
tumid,  and  on  the  day  following  his  admission  he  had  three 
rather  typhoid-looking  stools.  No  splenic  enlargement  was 
made  out,  and  his  blood  showed  a  leucocytosis  to  2400. 

He  did  not  complain  of  chest  pain,  but  he  had  a  cough 
with  a  slight  amount  of  spit,  somewhat  viscid,  but  not  at  all 
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rust-coloured  like  a  pneumonic  spit.  Examination  of  the  spit 
showed  a  few  doubtful  tubercle  bacilli  and  man)-  cocci  and 
diplococci,  but  no  typical  pneumococci.  Examination  of  the 
chest  revealed  rhonchi  and  crepitations  over  both  lungs,  with  a 
slightly  impaired  percussion  note  at  the  right  base. 

Urine  showed  no  abnormality,  and  mentally  he  was  very 
much  felled,  and  could  hardly  be  roused  to  answer  questions. 
Pupils  were  equal  and  slightly  dilated,  and  reacted  to 
light  but  slowly.  Ophthalmoscopic  examination  revealed 
nothing. 

On  the  day  after  admission  his  morning  temperature  was 
101.6  ,  pulse  r  10,  resp.  $6,  and  he  appeared  in  much  the  same 
condition.  In  the  afternoon  he  developed  distinct  nerve 
symptoms.  Attacks  resembling  the  opisthotonus  of  tetanus 
showed  themselves.  His  trunk  and  limb  muscles  became 
rigid,  his  back  arched  and  his  head  drawn  up,  and  his  chin 
pointed  up.  His  teeth  were  clenched.  These  spasmodic 
attacks  came  on  at  first  about  every  twenty  minutes,  with 
intervals  of  incomplete  relaxation.  In  these  intervals  he 
complained  of  great  pain  in  the  head  and  neck,  apparently 
from  the  cramp,  and  also  in  the  epigastrium,  probably  from 
diaphragmatic  spasm.  Kernig's  sign  was  markedly  present, 
the  toes  were  plantar  flexed,  and  the  feet  arched.  On  tickling 
the  soles  of  the  feet,  the  legs  were  drawn  up  actively,  but  the 
knee-jerks  could  not  be  elicited,  probably  owing  to  the 
muscular  spasm.      Priapism  was  present. 

Towards  evening  these  attacks  became  more  frequent  and 
violent.  He  became  distinctly  delirious,  and  appeared  alarm- 
ingly ill.  Lumbar  puncture  was  performed,  and  1 5  c.c.  of 
cerebro-spinal  fluid  were  removed.  This  fluid,  though  not 
spurting  out  in  a  distinct  stream,  came  very  readily,  indicating 
of  course  a  high  tension.  This  little  operation  was  followed 
by  marked  amelioration  in  all  his  symptoms.  He  had  no 
more  opisthotonus  attacks  ;  he  became  mentally  clearer,  and 
expressed  himself  as  feeling  distinctly  relieved.  Next  day  he 
was  much  better — temp.  9 8.6°,  pulse  88,  resp.  32 — and  the 
bowels  were  moved  only  once.  He  continued  to  progress, 
and  though  in  the  few  days  following  he  developed  a  parotitis 
— right — this  did  not  suppurate.  He  slowly  but  steadily 
improved,  and  left  the  hospital  for  the  Convalescent  on 
December  6,  1904. 
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The  puncture  fluid  was  quite  clear,  showed  a  slight  lympho- 
cytosis, but  no  organisms,  either  by  staining  or  culture. 

He  is  now  quite  well,  and  he  tells  us  that  although  he  has 
been  liable  to  a  cough  in  winter-time  he  has  always  been 
strong.  Repeated  examination  of  his  spit  since  his  recovery 
has  failed  to  reveal  tubercle  bacilli. 

Lizzie  M.,  aged  24,  a  milhvorker,  belonging  to  Renton, 
was  admitted  to  the  Infirmary  on  10th  December,  complaining 
of  great  headache,  but  in  a  state  of  semi-unconsciousness,  so 
that  she  could  give  no  history  of  her  illness.  She  was  brought 
in  by  the  police,  who  stated  that  that  evening  she  had  applied 
at  the  shelter  for  a  night's  board,  but  had  appeared  so  ill  that 
ambulance  aid  had  been  called  in,  and  she  had  been  sent  to 
the  Infirmary.  Subsequent  inquiries  indicated  that  she  had 
been  a  milhvorker,  living  with  her  family  in  comfortable 
circumstances,  but  that  owing  to  some  domestic  squabble  she 
had  left  home  three  weeks  previously,  and  had  been  wandering 
about  since. 

As  regards  previous  illnesses,  she  had  had  scarlet  fever 
some  years  before,  but  had  quite  recovered.  She  also  had 
had  for  some  time  exophthalmic  goitre  in  a  slight  degree. 
In  every  other  way  she  had  been  healthy.  After  leaving 
home,  three  weeks  before,  she  had  evidently  been  in  bad  com- 
pany, but  she  presented  no  evidence  of  disease,  and  on  her 
admission  there  was  no  evidence  of  excessive  drinking. 

After  wandering  about  she  had  passed  the  night  before 
her  admission  in  the  shelter.  There  she  thinks  she  had  got 
cold,  and  next  morning  she  had  a  shiver,  and  was  evidently 
feverish.  In  spite  of  this,  she  had  gone  about  next  day,  and 
had  actually  walked  some  1  5  miles,  as  she  says,  looking  for 
a  place,  having  during  that  time  very  little  food.  Towards 
night  she  felt  very  ill,  with  headache  and  vomiting,  and  applied 
again  at  the  shelter.  She  seems  then  to  have  been  only  semi- 
conscious, and  cannot  remember  of  her  having  been  brought  to 
the  Infirmary. 

State  on  Admission. — She  was  very  flushed  and  feverish, 
temp.  101.4"',  pulse  124,  resp.  24.  She  appeared  a  well- 
developed  and  well -nourished  young  woman.  She  had 
evidently  great  pain  in  her  head,  and  could  hardly  answer 
questions.  Prominence  of  both  eyes  was  noticed,  with  slight 
ptosis  of  the  left  eye.     Examination  of  the  digestive,  circulator)-, 
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respirator)-,  and  integumentary  systems  revealed  nothing.  She 
was,  however,  perspiring  considerably.  As  she  had  passed  no- 
urine,  a  catheter  was  passed,  and  about  20  oz.  of  urine  drawn 
oft*.  It  w.is  acid,  spg.  1  01  2,  and  contained  no  abnormal  con- 
stituents. The  blood  was  examined,  and  showed  nothing 
abnormal.  As  regards  the  nervous  system,  no  Kernig's  sign 
was  noted.  The  knee-jerks  were  present,  but  slight,  the  pupils 
were  equal,  reacting  to  light  but  slowly.  Ophthalmoscopic 
examination  revealed  nothing. 

On  the  night  following  her  admission  she  slept  very  little,. 
moaning  a  great  deal,  and  sometimes  crying  out,  seemingly 
with  the  pain  in  the  head.  She  had  no  vomiting,  but  seemed 
to  have  great  thirst,  drinking  whenever  water  was  given  to  her. 
Next  day  she  seemed  in  very  much  the  same  state,  but  rather 
worse — temp.  102.4°,  pulse  128.  She  could  hardly  be  roused, 
complaining  only  of  the  pain  in  the  head. 

In  the  evening,  as  the  patient  seemed  to  be  getting  worse, 
lumbar  puncture  was  practised  and  22  c.c.  were  drawn  off. 
The  fluid  spurted  out,  indicating  great  increase  in  the  tension. 
Immediately  after  the  operation,  the  patient  declared  herself 
very  much  better,  and  she  shortly  went  to  sleep,  sleeping 
quietly  for  several  hours.  Next  morning  she  declared  her 
headache  all  gone ;  her  temperature  had  fallen  to  99°,  her 
pulse  to  112.  On  the  following  day  she  declared  herself 
quite  well,  and  she  has  now,  except  for  the  slight  exophthalmic 
goitre,  quite  recovered. 

Examination  of  the  cerebro-spinal  fluid  showed  no  excess 
of  cells,  and  no  organisms,  either  by  staining  or  culture. 

On  Thursday,  December  1 5  last,  I  was  asked  to  see  a 
girl,  M.  M.,  aged  16,  a  milliner,  who  was  apparently  suffering 
from  some  form  of  meningitis. 

Though  a  little  anaemic,  she  had  previously  been  healthy 
and  fit  for  work. 

The  history  was  that  on  the  previous  Sunday  (December 
1  1)  she  had  been  well  and  out  as  usual. 

On  the  Monday  morning  she  had  been  feeling  a  little  out 
of  sorts,  with  headache,  yet  had  gone  to  her  work.  She  had 
come  home  earlier  than  usual,  complaining  of  headache  and 
feeling  ill,  and  had  gone  to  bed. 

Next  morning  she  did  not  rise  as  usual,  and  her  mother, 
thinking  she  would  be  all  the  better  of  the   rest  and  sleep,  did 
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not  disturb  her.  In  the  course  of  the  day,  however,  it  was 
noticed  that  she  was  very  dull  and  somnolent,  and  when  roused 
complained  of  her  head.  She  seems  also  to  have  vomited. 
The  doctor  was  called  in,  who  thought  it  was  some  form  of 
influenza,  and  prescribed  phenacetin,  which  seemed  to  ease  the 
headache. 

Next  day,  14th,  she  was  worse — more  somnolent,  tempera- 
ture slightly  raised,  pulse  about  90. 

On  the  15th  I  saw  her,  and  found  her  unconscious  and 
incapable  of  being  roused.  Her  pulse  was  90  and  variable, 
her  temperature  was  about  100  .  Her  pupils  were  equal  and 
reacted  slightly  to  light  ;  some  squinting  had,  however,  been 
noticed. 

Kernig's  sign  was  present,  the  plantar  and  knee-jerks  were 
normal,  and  no  paralysis  could  be  detected. 

Lumbar  puncture  was  proposed,  but  before  it  could  be 
carried  out  the  patient  died,  the  duration  of  the  illness  being 
about  four  days. 

No  sectio  was  obtainable. 

A.  A.,  aged  8,  a  schoolboy,  was  reported  to  have  been 
in  his  ordinary  good  health  till  17th  April  1905.  On  that 
day  he  was  out  with  his  companions  in  the  street,  watching 
a  performing  monkey,  when  he  suddenly  fell  to  the  ground, 
a  little  distance  from  his  own  home.  His  companions  helped 
him  home,  and  noted  that  he  seemed  to  drag  his  left  leg  and 
that  he  was  crying  out  from  pain  in  his  head.  On  arriving 
home  and  being  put  to  bed,  he  became  dazed  and  partly 
unconscious.  When  roused,  he  complained  of  pain  in  the 
head,  specially  on  the  right  side.  On  Dr  Thin's  arrival  he 
found  him  lying  quiet  in  bed  on  his  left  side  in  a  crouching 
position,  with  his  arms  flexed  and  legs  drawn  up  ;  his  pulse 
was  88,  temperature  98'.  He  was  unconscious,  and  did  not 
answer  questions,  and  it  was  noticed  that  the  left  side  of  the 
face,  the  left  arm  and  left  leg,  seemed  paretic.  His  pupils 
were  dilated,  and  reacted  only  slightly  to  light.  He  was 
ordered  2  drachms  of  magnesium  sulphate.  In  the  evening 
his  pulse  was  80,  respiration  22,  temperature  97. 6°.  It  was 
noted  that  he  had  been  moving  his  left  arm  and  leg  slightly. 
He  had  vomited  once  or  twice,  and  faeces  and  urine  had  been 
passed  in  bed.  Examination  of  the  urine  had  shown  a  very 
slight  trace  of  albumen. 
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Next  day,  April  18,  he  seemed  slightly  better,  being  more 
easily  roused.  He  had  vomited  several  times,  but  as  the  day 
wore  on  he  had  called  once  or  twice  for  the  pot  de  chambre. 
He  still  complained  much  of  headache.  Sensation,  considering 
his  dazed  condition,  seemed  fairly  normal,  and  the  paresis  of 
the  left  face,  arm,  and  leg  seemed  less  marked.  The  pupils 
were  dilated,  and  there  appeared  an  impairment  in  the  con- 
jugate movement  of  the  eyes  to  the  left.  The  plantar  reflexes 
were  more  marked  in  the  left  leg  ;  the  knee-jerks  were  absent 
in  both. 

On  April  19  it  was  noted  that  his  general  condition  was 
much  the  same.  There  was  no  fever,  but  he  had  had  a  restless 
night,  crying  out  at  times.  He  was  very  dazed,  but  yet  very 
irritable  as  regards  light  and  sound.  No  vomiting  and  no 
movement  of  the  bowels. 

April  20. — During  the  night  he  was  at  times  restless  and 
cried  out.  During  the  day  was  drowsy,  but  could  be  roused 
to  answer  a  question.  Pulse  80,  temperature  ioo°.  Occa- 
sional flushings  of  the  skin  all  over  were  noticed,  but  no 
perspiration.      Some  slight  retraction  of  the  head  was  noticed. 

April  2  1. —  Lumbar  puncture  was  performed,  and  about  9  c.c. 
fluid  withdrawn.  It  came  away  evidently  under  considerable 
pressure,  but  was  quite  clear.  Patient  slept  for  some  hours 
after  this. 

April  22. — Patient  appeared  better  ;  he  had  no  headache, 
but  was  obstreperous  and  difficult  to  restrain,  complaining  of 
slight  pain  in  the  back,  but  seeming  to  move  his  eyes  and 
limbs  better  than  before. 

April  23. — Slept  well  all  night,  but  very  cross  to-day  ;  no 
headache,  and  is  distinctly  better  in  every  way. 

From  this  date  he  gradually  progressed,  and  is  now  well, 
although  distinctly  pale  and  thin.  The  cerebro-spinal  fluid 
was  examined  by  Dr  Shennan,  and  he  reported  that  it 
contained — 

Staphylococcus  albus  and  another  staphylcoccous — aureus 
or  citreus. 

Two  bacilli,  one  like  pseudo-diphtheria  class,  another  short 
with  rounded  ends. 

No  diplococci. 

In  connection  with  these  cases  I  have  said  little  as  regards 
the  organismal  or  toxic  agency  probably  concerned.     Naturally 
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one  thinks  of  the  organisms  of  epidemic  cerebral  meningitis, 
of  simple  basic  meningitis  of  children,  or  of  influenza.  Inas- 
much, however,  as  the  organisms  to  which  those  diseases  are 
ascribed  seem,  like  many  other  organisms,  by  their  frequent 
presence  in  healthy  conditions,  to  vary  from  extreme  virulence 
to  absolute  harmlessness  in  different  individuals,  and  in  the 
same  individuals  in  different  times,  it  is  most  important  to 
endeavour  to  interpret  in  every  way  the  conditions  upon  which 
this  variability  depends.  Towards  this  object,  clinical  records 
of  cases  presenting  distinctly  unusual  symptoms,  and  following 
distinctly  unusual  courses,  must  conduce,  especially  when  they 
have  occurred  and  can  be  appropriately  considered  in  groups. 
It  might  therefore  serve  a  purpose  to  note  along  with  those 
unusual  examples  of  the  more  acute  forms  of  cerebro-spinal 
intoxication  which  I  have  seen  lately,  a  number  of  no  less 
unusual  but  more  chronic  forms. 

It  is  evident,  however,  that  such  a  group  would  include 
lesions  of  every  part  of  the  cerebro-spinal  axis,  from  the 
cerebral  cortex  cells  above,  to  the  peripheral  nerves  below, 
and  it  is  equally  evident  that  this  would  involve  the  detailed 
description  of  a  list  of  cases  in  which  as  symptoms,  not  only 
disturbances  of  consciousness,  speech,  sensation,  and  motion 
were  present,  but  cases  also  which  resembled  those  of 
encephalitis,  transverse,  and  poliomyelitis,  diffuse  sclerosis, 
general  paralysis,  etc.  This  would  lead  me  beyond  the  subject 
of  my  paper,  so  I  shall  confine  myself  just  now  to  the  detailed 
description  of  one  case  only.  I  wish,  however,  here  to  take 
the  opportunity  of  stating  that  within  the  past  two  years  I 
have  seen  examples  of  all  of  those  diseases  just  named,  which 
have,  as  regards  etiology,  symptoms,  and  course,  been  most 
unusual. 

The  case  of  cerebro-spinal  intoxication  which  I  wish  now 
to  describe  in  detail  is  the  following  : — 

Mrs  S.,  aged  48,  residing  in  Leith,  was  admitted  to 
Ward  33  on  March  20,  1905,  in  a  state  of  great  restlessness  and 
delirium,  and  with  a  history  of  having  been  ill  for  over  two  weeks. 

Her  previous  health  had  been  excellent  ;  she  had  been  an 
active  and  hard-working  wife  and  mother,  always  rather  anxious 
about  her  household  duties,  and  complaining  only  of  occasional 
headaches.  About  three  years  previously  she  had  had  Bell's 
paralysis  for  a  few  weeks,  probably  as  result  of  cold. 
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Her  family  history  was  good.  She  has  had  ten  children, 
all  except  one  being  alive  and  strong. 

Her  present  illness  began  about  the  beginning  of  March. 
She  complained  of  feeling  tired  and  of  headache.  It  was 
noticed  after  a  day  or  two  that  though  she  was  still  going 
about,  she  was  not  speaking  in  her  usual  way — she  seemed  to 
have  difficult)-  in  finding  words.  She  was  also  not  walking  so 
well,  and  was  forgetting  things.  This  was  noticed  one  evening, 
and  next  morning,  when  Dr  Paterson  saw  her,  he  found  some 
paresis  of  the  right  face  and  arm,  and  to  a  slight  extent 
also  of  the  right  leg.  She  complained  also  of  numbness  of 
the  right  arm.      From  this  time  she  was  kept  in  bed. 

On  March  9  she  complained  of  very  severe  headache, 
specially  of  the  right  side,  and  then  vomiting  came  on.  At 
this  time,  also,  she  was  difficult  to  rouse,  and  appeared  dazed. 
All  through  this  period  the  temperature  had  remained  normal, 
and  the  pulse  beating  quickly,  about  76  per  minute.  In 
this  dazed  condition,  urine  and  faeces  being  passed  involuntarily, 
she  continued.  When  roused  to  speak  at  times  she  complained 
only  of  the  headache. 

On  March  15,  convulsive  attacks  showed  themselves,  the 
arms  and  legs  shook,  the  face  was  twisted,  and  the  head  drawn 
back.  These  began  at  2  P.M.,  and  continued  every  few  minutes 
till  6  P.M.,  after  which  time  she  lay  quiet,  but  absolutely 
unconscious. 

On  March  19,  lumbar  puncture  was  performed  and 
9  c.c.  fluid  withdrawn.  The  fluid  came  away  drop  by  drop 
quite  freely,  but  showing  no  great  tension,  and  on  examination 
by  film  and  culture  it  showed  nothing  abnormal.  After  this 
the  patient  became  extremely  restless  and  delirious,  trying  to 
get  out  of  bed.  She  was  next  day  (March  20)  sent  to  the 
Infirmary.  On  admission  she  was  exceedingly  violent,  re- 
quiring to  be  held  down  in  bed.  Temp.  ioo.8°,  pulse  108  ; 
her  face  was  flushed,  and  she  looked  dazed,  and  paid  no 
attention  when  spoken  to.  Sensation  seemed  to  be,  con- 
sidering her  dazed  condition,  unimpaired.  No  paresis  nor 
paralysis  was  discoverable,  but  her  right  hand  and  arm  were 
kept  continually  moving,  picking  at  the  bedclothes.  Her 
reflexes,  superficial  and  deep,  were  very  slightly  marked, 
Kernig's  sign  was  slightly  present,  faeces  and  urine  were 
passed   in  bed. 
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There  was  no  strabismus,  the  pupils  were  rather  small  and 
reacted  slowly  to  light. 

Examination  of  the  heart,  lungs,  and  other  organs  showed 
nothing  of  note.  The  urine  showed  no  abnormal  constituents, 
and  there  was  no  leucocytosis.  In  this  condition  she  remained 
all  day,  and  in  the  evening  chloral  and  bromide  of  potass  were 
given.  This  quieted  her  a  little,  but  she  never  slept,  and  kept 
continually  moving  her  right  arm,  picking  at  the  bedclothes. 
Next  day  her  condition  was  practically  the  same.  Lumbar 
puncture  was  performed,  and  17  c.c.  were  withdrawn.  It 
was  noted  that  the  flow  showed  slightly  increased  tension,  but 
the  fluid  had  a  normal  appearance,  and  showed  neither 
leucocytes  nor  organisms.  This  puncture  seemed  to  do  her 
some  good.  She  was  much  quieter,  and  by  night  she  was 
able  to  tell  her  name,  and  to  push  out  her  tongue  when  asked 
to  do  so.  It  was  noted,  however,  that  she  took  a  long  time  to 
do  this,  and  that  she  still  looked  dazed,  and  kept  moving  her 
right  arm  and  hand.      That  evening  she  slept  a  good  deal. 

On  March  22  she  was  distinctly  better.  She  answered 
when  spoken  to,  but  after  a  long  time.  She  complained  of 
pain  in  her  head.  She  also  asked  for  the  bed-pan  for  the 
first  time.  On  this  day  too  a  more  careful  ophthalmoscopic 
examination  of  the  eyes  was  made,  and  revealed  as  before 
nothing  abnormal.  From  this  date  she  seemed  steadily  to 
improve,  but  still  complaining  of  headache,  mostly  on  the 
right  side.  She  began  to  take  some  interest  in  what  was 
going  on  in  the  ward,  and  was  able  to  state  that  she 
remembered   absolutely   nothing   of  her  illness. 

The  next  entry  is  April  7,  1905. 

The  patient  has  been  apparently  well.  Pulse  and  tempera- 
ture normal.  She  has  been  quite  sensible,  and  has  been  up  and 
moving  about  in  the  ward.  For  the  last  day  or  two,  however, 
she  has  been  complaining  of  a  return  of  her  headache,  and  as 
yesterday  the  headache  was  still  more  marked,  she  had  the 
static  douche  for  a  few  minutes.  She  expressed  herself  as 
feeling  better  after  it,  but  to-day  on  getting  up  she  felt  it  so 
bad  that  she  had  to  go  back  to  bed.  In  the  afternoon  she 
vomited,  and  soon  after  relapsed  into  a  soporific  condition. 
She  did  not  seem  to  hear  anything  said  to  her,  and  if  she  did 
reply  it  was  done  very  slowly. 

April  8. — Patient  in  same   condition  ;   cannot  feed  herself 
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and  passing  urine  and  forces  unconsciously.  Pulse  84,  temp, 
97    to  98    F. 

April  9. — Patient  appears  worse  ;  very  somnolent  ;  pupils 
rather  contracted  ;  vomited  in  the  afternoon.  With  her 
somnolence  a  somewhat  increased  muscle  and  nerve  irritability 
was  noticed,  i.e.  on  stimulating  the  skin  the  limbs  were  jerked 
more  vigorously  than  before.  Pulse  76,  temp.  96.4°  to  97.4°. 
Lumbar  puncture  again  performed,  and  2  c.c.  withdrawn  ;  no 
tension.      Film  showed  a  normal  field. 

April  10. — Patient  much  as  yesterday,  but  some  twitching 
of  muscles  of  arms  noted.      Pulse  76,  temp.  96°  to  97°. 

April  1  1. — Patient  much  as  before,  but  marked  twitching 
and  movements  of  arms,  especially  of  the  right.  Said  "  Good- 
morning  "  once  when  spoken  to,  then  relapsed  into  the  usual 
somnolent  state.      Pulse  100,  temp.  97.6°  to  98.6°. 

April  12  and  13. — General  condition  unchanged.  Flushing 
of  face  from  time  to  time  noted.  Pulse  68  to  80,  temp.  97° 
to  98.4  . 

April  14. — Patient  much  as  before,  but  twitching  of  arms 
less,  and  on  several  occasions  seemed  to  understand  what  was 
said  to  her,  and  spoke  a  fewr  w^ords.  Her  relatives  believed 
that  she  recognised  them.      Pulse  64,  temp.  97    to  98°. 

April  15. —  At  8  A.M.  appeared  better.  At  9  a.m.  she 
suddenly  became  cyanotic,  and  violent  twitchings  of  the  arm 
occurred.  These  showed  themselves  at  intervals,  and  at  3  P.M. 
a  specially  violent  attack  came  on,  involving  the  right  arm  and 
leg  chiefly.  Chloroform  was  administered  to  allay  this. 
Pulse  became  rapid  and  feeble,  temp,  rose  to  102. 2°.  Profuse 
sweating  occurred,  and  the  bronchi  became  filled  with  secretion. 
With  the  chloroform  the  twitching  stopped,  but  she  remained 
cyanosed,  and  Cheyne-Stokes  breathing  occurred,  the  pauses 
lasting  for  20  seconds.  In  the  course  of  the  evening  the  pulse 
became  absolutely  imperceptible,  and  she  died  at  1  1  P.M. 

On  post-mortem  examination,  beyond  very  intense  hyper- 
aemia  of  the  grey  matter  at  parts,  in  the  pons,  medulla,  and 
cord,  nothing  distinctive  was  found.  Microscopic  examination 
showed  also  no  distinctive  changes  in  the  nerve  tissue. 
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Meeting  X.— July  5th,  1905 
Professor  John  Chiene,  C.B.,  President,  in  the  Chair 

I.    A   letter  was    read    from    Professor  Rontgen,  of  Munich, 
thanking  the  Society  for  his  election  as  an  Honorary  Member. 

II.  Exhibition  of  Patients 

1.  Dr  W.  Allan  Jamieson  exhibited — 

A  CASE  OF  GRANULOSIS  rubra  nasi.  William  S.,  g, 
Edinburgh,  was  brought  to  the  Royal  Infirmary  on  17th  June 
1905.  His  father,  by  occupation  a  cab-driver,  is  a  healthy 
man,  as  is  his  mother.  They  have  an  elder  son  aged  10,  but 
he  has  no  affection  of  the  nose.  The  only  illness  William  has 
had  was  slight  catarrhal  jaundice  three  years  since.  She  first 
remarked  a  degree  of  redness  on  the  nose  two  and  a  half  years 
ago.  At  the  same  time  she  observed  that  beads  of  sweat 
formed  on  the  space  occupied  by  the  redness,  and  poured  down 
from  it  more  particularly  at  meal  times.  Since  then  the  con- 
dition has  not  altered  much.  She  took  him  to  the  Royal 
Hospital  for  Sick  Children,  but  the  treatment  there  led  to  no 
improvement.  The  boy  looks  healthy,  has  a  dark  complexion, 
and  is  freckled  on  the  forehead,  cheeks,  and  across  upper  part 
of  nose.  The  lower  half  of  the  front  of  the  nose  is  reddened, 
presenting  a  pale  pink  tint.  This,  on  close  inspection  with  a 
lens,  is  seen  to  be  made  up  of  fine  punctiform  elevations, 
imparting  a  slightly  granular  aspect  to  the  part.  One  spot, 
the  size  of  a  small  pin-head,  is  yellow,  as  if  containing  pus,  but 
the  mother  says  suppuration  does  not  occur.  When  seen,  the 
nose  over  the  affected  portion  was  studded  with  isolated  and 
distinct  droplets  of  perspiration.  Though  there  were  no  visible 
vascular  dilatations  on  the  nose,  there  was  a  conspicuous  spider 
naevus  just  at  its  side  under  the  right  eye.  He  was  directed  to 
rub  in  twice  a  day  an  ointment  containing  sulphur,  salicylic 
acid,  and  a  little  camphor,  and  ten  days  later  there  was 
apparently  some  diminution   of  the  redness. 

Jadassohn,  in  1901,  named  the  disease  and  gave  the  earliest 
full  description,  but  Luithlen,  in  1 900,  seems  to  have  noticed  a 
similar  condition.  Macleod,  in  1903  reported  a  case,1  and 
gave  a  complete  record  of  previous  observations.     All  the  cases 

1  Brit.  Jour >i.  Dermat.,  June  1903. 
P 
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present  similar  features.  In  most  instances  there  has  been 
evidence  of  weak  peripheral  circulation,  shown  by  cold  cyanosed 
hands,  feet,  and  lips,  with  hyperhidrosis  of  these  parts.  In 
consequence  of  the  situation  it  is  difficult  to  obtain  material  for 
microscopic  purposes,  but  some  have  succeeded  in  excising 
sufficient.  The  general  opinion  is  that  it  is  a  chronic  inflam- 
mation having  its  origin  in  the  vessels  around  the  sweat-apparatus, 
particularly  the  sweat-coils.  As  Macleod  remarks,  the  com- 
plaint has  a  close  analogy  to  "  prickly  heat,"  and  this  is 
supported  by  the  fact  that  the  affection  is  not  in  all  cases 
strictly  confined  to  the  nose — the  cheeks,  upper  lip,  and  eye- 
brows  having  been   involved  in  one  or  two  instances. 

2.  Dr  IV.  T.  Ritchie  exhibited,  for  Dr  George  A.  Gibson — 
Two    CASES    OF    SYRINGOMYELIA.       In    the    first   case,    a 

man  aged  55,  the  main  features  were  complete  anaesthesia  to 
every  form  of  sensory  stimulus  over  those  areas  corresponding 
to  the  segmental  distribution  of  the  eighth  cervical  and  first 
dorsal  segments  on  the  right  side  and  the  eighth  cervical  and 
first  to  fourth  dorsal  segments  on  the  left  side,  bilateral  dis- 
sociated anaesthesia  from  the  fifth  to  the  ninth  dorsal  segments, 
wasting  of  the  muscles  of  the  thenar  eminences  in  both  hands, 
with  fibrillary  tremors  in  those  muscles,  and  a  double  extensor 
response. 

The  second  case,  a  man  aged  44,  presented  dissociated 
anaesthesia  over  the  left  upper  and  lower  extremities,  the  left 
side  of  the  face  and  of  the  trunk,  paralysis  of  the  right  cervical 
sympathetic,  and  an  extensor  response  on  the  left  side,  but  no 
wasting  or  paralysis  of  voluntary  muscles. 

3.  Mr  J.  M.  Co tteri '11  exhibited — 

(a)  Patient,  male,  aged  26,  with  LARGE  TUMOUR  OF  parotid 
REGION.  This  had  existed  for  nine  months,  and  at  first  was 
accompanied  by  marked  exophthalmos  and  pain  in  the  infra- 
orbital nerve.  It  was  then  considered  to  be  sarcoma  of  the 
base  of  the  skull,  but  the  symptoms  had  somewhat  altered  for 
the  better,  the  exophthalmos  having  disappeared.  The  opinion 
of  the  Society  was  asked  as  to  diagnosis. 

(b)  Patient,  male,  56,  with  PERFORATING  ULCER  OF  THE 
UNDER      SURFACE      OF      THE      GREAT     TOE,     accompanied     by 
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peripheral  neuritis  of  the  musculocutaneous  nerve.      The  ulcer 
had  completely  healed  under  rest  and  boracic  dressing. 

4.  Mr  C.  IV.  Catlicart  exhibited  the  two  following  cases 
where  he  had  operated  for  simple  fracture.  In  most  cases  of 
simple  fracture  he  did  not  think  that  operation  was  called  for. 

(a)  David  B.,  aged  32,  a  thick-set,  very  muscular  man, 
weighing  about  15  stones,  had  his  left  femur  broken  in  a  pit 
accident,  and  was  admitted  to  ward  18,  Royal  Infirmary,  on 
the  24th  of  December  1904.  His  thigh  was  very  much 
swollen,  and  he  had  great  pain  from  spasm  of  his  powerful 
muscles.  A  general  anaesthetic  was  given,  and  the  bone  was 
set  as  accurately  as  possible.  Local  splints  were  used,  and 
extension  was  applied  to  the  thigh  with  the  knee  and  hip 
joints  in  the  flexed  position.  When  the  swelling  had  subsided, 
the  ends  of  the  bone  were  found  to  be  overlapping,  both  by 
palpation  and  afterwards  by  an  X-ray  photograph.  This 
meant  that  the  point  of  union  would  be  strained  by  the 
patient's  weight,  and  that  recovery  would  probably  be  slow 
and  painful.  Operation  was  therefore  recommended  in  order 
to  get  the  broken  ends  of  the  bone  into  line. 

On  the  20th  January — under  chloroform — the  seat  of 
fracture  was  exposed,  and  the  oblique  ends  of  the  bone  sawn 
off  and  held  together  with  a  loop  of  strong  silver  wire. 

On  the  4th  of  February  the  wound  was  healed.  On  the 
27th  of  February  he  was  sent  home  on  crutches  with  his  thigh 
and  pelvis  in  plaster. 

Five  weeks  later  the  plaster  was  removed,  and  the  union 
was  found  firm. 

He  has  about  an  inch  of  shortening,  but  this  is  scarcely 
noticeable  when  he  walks.  He  has  had  no  aching  at  the  seat 
of  fracture,  and  has  perfect  use  of  his  limb. 

{b)  Thomas  H.,  aged  1 1  years,  was  thrown  out  of  a  milk 
van  near  Corstorphine,  and  admitted  to  Ward  1 8,  Royal 
Infirmary,  some  hours  afterwards,  on  the  18th  of  February 
1905.  He  was  quite  conscious,  and  there  was  no  paralysis 
nor  twitching.  The  right  pupil  was  larger  than  the  left. 
There  was  blood  in  both  ears,  and  an  area  of  depressed  bone 
extending  from  a  little  above  the  external  meatus  to  the 
parietal  eminence,  and  nearly  as  far  in  a  horizontal  direction. 
Although  there  were    no   symptoms,  it  was   thought  unwise   to 
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leave  such  a  large  area  of  depressed  bone.  Chloroform  was 
administered,  and  small  trefine  openings  were  made  at  three 
places  on  the  circumference  of  the  depression  at  nearly  equal 
distance  from  one  another.  By  the  use  of  an  elevator  and 
rongeur  forceps  to  remove  overlapping  bone  here  and  there, 
the  depressed  portion  of  the  skull  was  raised.  The  boy  was 
discharged  <>n  the  4th  of  March,  and  on  the  28th  of  March 
returned  to  report  himself  quite  well. 

5.  Mr  J.  W,  Strutkers  exhibited  — 

{a)  A  PATIENT  AFTER  EXCISION  OF  THE  ASTRAGALUS 
for  compound  subastragaloid  dislocation,  with  rupture  of  the 
posterior  tibial  vessels  and  nerve. 

(b)  A  PATIENT  AFTER  RADICAL  CURE  OF  BILATERAL 
INGUINAL  HERNIA,  the  operation  having  been  done  under 
local   anaesthesia. 

(V)  RADIOGRAPHS  showing  a  fracture  of  the  ulna  in  a 
strong,  muscular  man,  ast.  28,  the  fracture  having  occurred 
while  the  man  was  in  the  act  of  lifting  a  spadeful  of  earth. 

III.  Exhibition  of  Specimens 

1 .  Mr  J.  M.  Cotterill  exhibited — 

A  SERIES  OF  GALL-STONES  removed  from  the  gall-bladder 
or  common  bile  duct,  in  twelve  recent  cases. 

2.  Mr  Alexis  Thomson  exhibited  the  following  specimens  : 

(a)  A  GALL-BLADDER  filled  with  stones,  which  had  been 
excised  for  recurrent  biliary  colic.  The  patient,  a  woman 
aged  39,  had  suffered  from  repeated  attacks  of  colic  since  the 
age  of  17.  Cholecystectomy  was  performed  because  of  the 
extent  to  which  the  right  lobe  of  the  liver  and  the  gall-bladder 
were  projected  downwards. 

(b)  AN  ENLARGED  PROSTATE  AND  CALCULUS  removed  by 
the  suprapubic  operation  in  the  case  of  a  man  aged  76,  who 
had  suffered  from  urinary  symptoms  over  a  period  of  four 
years. 
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IV.  Original  Communications 

1.   A   CLINICAL  STUDY   OF   INFLUENZA    IN    THE 
EPIDEMIC,    1904-5 

By  Michael  Dewar,  M.D.,  CM. 

THE  notes  which  I  propose  submitting  to  the  Society  are  the 
results  of  some  observations  made  during  the  recent  epidemic 
of  influenza  in  the  city — the  cases  occurring  in  my  practice 
towards  the  end  of  1904  and  in  the  beginning  of  1905.  A 
good  deal  has  been  written  about  the  disease  by  various 
observers  during  the  last  century,  and  the  descriptions  of  the 
disease  have  been  much  the  same  by  both  ancient  and  recent 
writers.  The  first  visitation  of  influenza  to  this  country,  of 
which  there  is  a  trustworthy  account,  was  that  of  1  5  1  o.  There 
are  records  of  several  epidemics  since  that  date.  One,  which 
occurred  in  1732,  spread  in  a  progressive  manner  over  the 
whole  of  Europe  and  part  of  America.  A  second  in  1785, 
and  a  third  in  1803  invaded  the  whole  of  Great  Britain. 
Again,  in  1847,  the  disease  attacked  and  spread  (according  to 
Dr  Southwood  Smith)  in  a  single  day  over  every  part  of 
London,  and  affected  upwards  of  half  a  million  people. 
When  the  disease  prevailed  pandemically  or  epidemically  in 
this  manner,  the  physicians  called  it  influenza,  and  even  at  that 
day  they  believed  that  the  disease  depended  on  a  specific 
contagion.  That  the  disease  and  its  sequelae  did  not  strike  the 
physicians  of  thirty  years  ago  with  much  fear  or  alarm,  is 
evidenced  by  the  fact  that  my  teacher,  the  late  Professor 
Laycock,  than  whom  there  were  few  more  acute  observers,  in 
his  course  of  lectures  on  Medicine,  merely  alluded  to  it,  and 
passed  it  over  with  a  few  words.  The  disease  being  of  such  a 
severe  and  protean  character,  and  recurring  epidemically, 
though  comparatively  not  very  fatal,  is  my  excuse  for  recording 
the  notes  of  some  typical  cases,  as  a  small  contribution  to  the 
literature  of  the  subject. 

There  have  been  at  least  three  epidemics  in  Edinburgh  in 
recent  years — one  in  1889-90,  a  second  in  1898,  and  a  third 
in  1904-5 — and  my  impressions  of  these  epidemics,  though 
exhibiting  the  same  types,  are  that  they  differed  on  each 
occasion  as  regards  the  predominating  type.  Fifteen  years  ago 
most  of  the  cases  were  of  the   nervous  type,   where  the  poison 
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spent  its  strength  on  the  brain  and  spinal  cord.  There  were 
great  depression  of  spirits,  delusions,  long-continued  prostration, 
and  protracted  convalescence,  some  even  ending  in  melancholic 
insanity  and  subsequent  death.  The  type  in  that  epidemic 
was  very  severe,  and  not  a  few  of  the  victims  never  became  the 
same  persons  as  before,  as  regards  robust  physical  strength 
and  mental  vigour.  In  fact  some  of  them  became  perfect 
wrecks.  In  the  epidemic  of  1898,  seven  years  ago,  the  cardiac 
and  pulmonary  type  predominated,  occurring  chiefly  among 
middle-aged  and  elderly  people  of  both  sexes.  These  cases 
were  again  distinguished  by  protracted  illness  and  slow  con- 
valescence. In  both  these  epidemics,  the  children  in  my 
practice  at  least  escaped  with  very  few  exceptions.  In  the 
recent  epidemic  I  have  carefully  selected  those  cases  which  to 
my  mind  were  undoubted  examples  of  influenza,  about  fifty  in 
number,  leaving  out  a  large  number  which  might  have  been 
classified  as  of  the  influenza  type,  but  which,  at  the  same  time, 
were  probably  cases  of  simple  colds  and  catarrhs  of  the  various 
organs  of  the  body.  The  method  adopted  in  diagnosing 
influenza  cases  was  one  of  exclusion,  and  perhaps  that  is  the 
best  way  by  which  one  can  come  to  a  correct  opinion  of  the 
nature  of  the  disease  dealt  with,  short  of  having  the  bronchial 
secretion  of  every  patient  bacteriologically  examined.  There 
are  the  history  of  the  case,  the  prodromata,  the  general  appear- 
ance of  the  patient,  the  temperature,  which  I  will  presently 
allude  to,  and  the  condition  of  the  pulse.  If  the  examination 
cannot  account  for  any  peculiar  symptoms  which  may  arise 
during  the  course  of  the  illness,  I  plump  for  influenza,  and  the 
after  effects  and  slow  convalescence,  in  nine  cases  out  of  ten, 
generally  confirm  the  diagnosis.  The  majority  of  the  cases 
in  this  epidemic  of  1904-5  occurred  during  the  thirty  days 
from  the  middle  of  January  to  the  middle  of  February.  The 
onset  of  this  epidemic  was  gradual,  beginning  with  a  few  cases 
towards  the  latter  end  of  December,  reaching  the  maximum 
about  the  end  of  January,  and  gradually  tailing  off  towards  the 
end  of  February,  a  period  of  about  eight  weeks. 

As  regards  the  etiology,  most  recent  writers  are  agreed 
that  the  disease  is  due  to  Pfeiffer's  bacillus,  and  Leichtenstern 
distinguishes  between  true  epidemic  influenza,  which  is  due  to 
I'leiffer's  bacillus,  and  pseudo-influenza  or  catarrhal  fever, 
commonly  called  the  "grippe,"  which  is  a  special  disease,  and 
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of  unknown  etiology,  and  bearing  the  same  relation  to  true 
influenza  as  cholera  nostras  does  to  Asiatic  cholera.  The 
epidemics  which  have  come  under  my  notice  occurred  at  the 
close  and  beginning  of  the  year.  The  manifestations  of  the 
disease  are  very  varied,  and  this  is  probably  due  to  the  various 
temperaments  and  idiosyncrasies  of  the  subjects. 

On  examining  the  cases  of  the  recent  epidemic,  three  prin- 
cipal types  were  noted  : — 

(1)  The  Cardiac  and  Pulmonary. 

(2)  The  Gastro-Intestiual. 

(3)  The  Nervous  or  Neurotic  ; 

and  though  each  of  the  cases  presented  symptoms  common 
to  all,  yet  the  predominating  symptoms  of  each  were  sufficiently 
well  marked  to  enable  me  to  classify  them  into  these  three 
types.  As  has  already  been  mentioned,  the  chief  difficulty 
was  in  the  diagnosis,  but  after  careful  consideration  of  the 
manner  of  onset,  inability  to  discover  lesions  which  would  give 
rise  to  the  symptoms  produced,  the  temperatures  in  the  different 
types,  the  facial  expression  which  was  typical  in  most  of  the 
cases,  not  easily  described,  but  easily  seen,  the  erratic  pulse, 
and  the  dry,  brownish  tongue,  almost  resembling  a  typhoid 
tongue  without  the  sordes,  generally  enabled  me  to  come  to  a 
definite  decision.  In  the  text-books  the  descriptions  of  the 
symptoms  generally  begin  with  conjunctival  and  nasal  catarrhs, 
but  I  must  say  that  I  observed  this  catarrh  only  in  a  very  few 
cases. 

Practitioners  would  do  well,  therefore,  not  to  be  misled  in 
their  diagnosis  of  these  cases  by  the  absence  of  coryza. 

In  the  cardiac  and  pulmonary  type,  both  sexes  of  adults 
and  children  were  the  victims.  There  were  the  usual  symptoms 
of  a  fever — frontal  headache,  shivering,  flushed  face,  and  a 
general  feeling  of  illness.  The  temperature  in  the  cardiac 
cases  varied  for  the  first  two  or  three  days  from  990  to  102.50  F.; 
then  for  about  a  week  registered  99°  and  ioo°  ;  and  afterwards, 
according  to  the  nature  and  extent  of  the  complications, 
became  normal  in  the  course  of  another  week.  The  heart 
became  feeble  and  irregular  in  its  action,  with  sometimes  a  faint 
blowing  mitral  systolic  murmur,  and  the  pulse  was  quick,  soft, 
and  compressible.  >There  was  usually  some  dry  cough.  In  the 
pulmonary  cases  the  complication  was  usually  of  a  bronchial 
character,    with    pain    in    the    mid-chest,    cough    with    frothy 


A    CLINICAL    STUDY    OF    INFLUENZA 


sputum,  and  of  course  a  higher  temperature  among  children, 
up  to  1040  and  upwards.  That  those  cases  were  of  a  toxic 
character,  and  not  merely  uncomplicated  carditis  or  bronchitis, 
was  shown  by  the  temperature,  which  far  exceeded  that  which 
would  have  been  produced  by  the  comparatively  small  amount 
of  cardiac  or  bronchial  lesions  present. 

A  tvpical  case  was  that  of  C.  M.,  female,  aged  9,  who 
became  ill  on  the  30th  January  during  the  afternoon,  with  a 
very  sudden  onset,  complaining  of  severe  headache,  feverisb- 
ness,  pains  in  the  chest  wall  and  shoulders.  I  saw  her  about 
1  1.30  the  same  evening,  and  found  her  looking  very  ill,  with  a 
temperature  of  104.5  >  and  a  sharp  rapid  pulse,  140.  She 
had  vomited  a  little  earlier  in  the  evening.  On  examining 
the  chest,  nothing  was  found  abnormal.  There  was  puerile 
breathing  over  the  chest,  front  and  back,  and  no  moist  sounds. 
Respiration  20,  no  cardiac  murmurs,  and  no  albumen.  She 
complained  of  a  pain  in  the  stomach,  then  under  the  left  arm, 
and  again  over  the  right  shoulder.  There  was  no  rash — no 
diarrhoea — and  the  tongue  was  dry  and  brown,  with  a  darker 
band  down  each  side.  The  temperature  for  the  next  few  days 
varied  between  100"  and  104.5°,  not  tne  usual  swinging  tem- 
perature, but  very  irregular,  sometimes  104°  in  the  morning 
and  100  in  the  evening,  and  vice  versa.  After  four  days 
there  was  slight  harsh  breathing,  with  some  indistinct  moist 
sounds  over  the  upper  part  of  the  lower  lobe  of  the  left  lung 
behind,  and  some  cough  with  very  little  sputum.  The  flitting 
pains  continued  here  and  there  for  the  next  ten  days,  with  the 
temperature  as  before.  About  the  sixteenth  day  the  tongue 
became  red  and  moist — the  temperature  began  to  fall  to  99 
and  100  ,  with  an  occasional  leap  to  103°  and  104°  for  a  few 
hours,  and  by  the  twenty-first  day  the  temperature  remained 
normal,  and  the  child  began  to  feel  better,  and,  like  children, 
wanted  up  out  of  bed.  She  remained  very  feeble  for  another 
week.  A  fortnight  afterwards  she  was  fairly  well  and  strong, 
but  easily  tired. 

The  second  type,  the  gastro-intestinal  of  varying  intensity, 
was  most  observed  among  children,  though  there  were  a  few 
male  adults  who  also  suffered  from  this  form.  The  prominent 
symptoms  were  abdominal  pain  and  diarrhoea  coming  on  four 
or  five  days  after  the  onset.  The  following  notes  will  illustrate 
this  type. 
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D.  D.,  male,  aged  8  years,  was  seen  on  the  25th  January  at 
8  P.M.  He  was  complaining  of  pain  in  the  left  ear,  with  a  little 
purulent  discharge.  He  had  measles  four  weeks  before.  The 
temperature  was  104.2  F.  Pulse  130.  There  was  no  rash 
or  sore  throat.  On  the  next  day  the  morning  temperature 
was  100.4  .  Pulse  120.  He  was  then  complaining  of  a  pain 
in  the  right  hypogastrium,  just  under  the  liver,  and  over  the 
right  shoulder  (these  two  symptoms  being  very  characteristic 
of  this  type),  and  a  slight  cough.  Some  rhonchi  were  detected 
in  both  sides  of  the  chest  behind.  The  bowels  were  free  but 
not  loose.  In  the  evening  the  temperature  was  99.4  F.,  and 
pulse  120.  On  the  27th  the  temperature  was  104.6  F.,  and 
pulse  140  in  the  morning.  He  was  not  complaining  of  any 
pain  at  the  time  of  visit,  but  it  was  reported  that  he  had  had  a 
very  restless  night.  Evening  temperature,  99.4°  F. ;  pulse  1  30. 
He  was  again  complaining  of  pain  over  the  region  of  the  liver 
and  in  right  shoulder. 

On  the  28th  the  morning  temperature  was  102.6°  F.,  and 
pulse  130,  no  change.  Evening  temperature,  105.2  F.,  and 
pulse  140.  On  the  29th  Dr  John  Thomson  saw  the  boy  with 
me,  and  after  a  minute  examination  agreed  with  me  that  it 
was  a  case  of  influenza,  and  nothing  else.  Temperature  at 
1  P.M.,  99.2  ;  pulse  120.  Evening  temperature,  104.4  F., 
and  pulse  140.  30th — Morning  temperature,  102.6"  F.,  and 
pulse  130.  Diarrhoea  had  commenced  during  the  night,  the 
stools  being  of  a  dirty  greyish  green  colour,  with  little  green 
masses  scattered  through  it,  just  like  small  discs  of  sulphate 
of  iron.  There  were  eight  evacuations  in  the  first  twenty-four 
hours.  Evening  temperature,  103. 2  F.  ;  pulse  136;  stools  of 
same  character.  During  the  following  five  days  there  was 
very  little  change,  the  temperature  varying  between  99.6°  and 
102.6°,  with  the  pulse  78  to  130.  The  stools  gradually 
became  more  like  peasoup,  and  still  very  loose. 

5th  February. — Temperature,  98.4"  ;  pulse  74  ;  feeling 
very  well.  Bowels  only  once  in  twenty-four  hours,  but  loose  ; 
no  pains,  chest  clear. 

6th  February. — Temperature  98.4  ,  pulse  74  ;  doing  well. 
Stools  more  natural,  and  slightly  formed.  From  the  7th 
onward  convalescence  was  uninterrupted. 

The  third  type — that  in  which  the  nervous  system  bore 
the  brunt  of  the  attack — was  of  an  entirely  different  character 
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from  the  two  preceding  types,  and  was  almost  confined  to  adults 
of  both  sexes,  nearly  equally.  Here  the  predominating  symp- 
toms were  intense  and  confused  :  frontal  and  bi- parietal  head- 
ache, sometimes  preceded  by  nasal  and  conjunctival  catarrh, 
and  as  often  as  not,  pains  over  the  body  generally,  chiefly  in  the 
lumbar  region,  great  depression  of  spirits,  and  a  feeling  of 
all-goneness.  In  this  group  the  temperature  never  exceeded 
103.5  ,  and  after  the  third  or  fourth  day  had  a  rapid  drop  to 
the  subnormal — in  many  cases  97°  and  96.5°  F.  This  sub- 
normal temperature  continued  without  rise,  morning  or  even- 
ing, as  a  rule  for  a  week  to  ten  days.  During  this  period 
some  of  the  patients  of  an  asthenic  type  looked  very  ill,  and 
were  very  ill,  and  then  gradually,  as  the  temperature  rose  to 
the  normal,  began  to  improve,  though  feeling  very  languid  and 
depressed.  The  pulse  after  the  fourth  or  fifth  day  became 
very  slow,  soft,  and  compressible.  This  type  was  very  similar 
to  the  cases  met  with  in  the  epidemic  of  1889-90.  Some  of 
those  patients,  as  has  already  been  said,  became  absolute 
wrecks,  and  even  after  a  long  convalescence  never  did  much, 
if  any  good,  but  passed  into  a  condition  of  ill-health,  and  died 
within  a  year  or  two  afterwards.  This  type  of  influenza  is  the 
one  most  to  be  dreaded,  even  though  it  does  not  present 
during  the  acute  stage  an}T  of  the  violent  and  painful  mani- 
festations of  the  other  types,  as  it  is  quite  impossible  to  foretell 
what  amount  of  degeneration  of  nerve  cells  will  be  likely  to 
take  place.  Fortunately,  the  majority  of  those  cases  recover 
slowly  under  suitable  treatment,  and  become  themselves  again 
with  perhaps  somewhat  diminished  vigour  for  a  time  ;  while  the 
minority  either  become  confirmed  invalids,  out  of  which  con- 
dition they  are  unable  to  pull  themselves,  and  live  for  a  year 
or  so  a  miserable  existence,  or  they  succumb  from  exhaustion 
or  heart  failure  after  a  few  weeks. 

A  short  account  of  a  very  striking  instance  of  a  combina- 
tion of  the  three  types  may  not  be  uninteresting  : — 

M.  M.,  a  married  female — no  children — aged  63  years,  was 
attacked  by  influenza  about  the  10th  January.  She  developed 
a  well-marked  dry  pleurisy  of  the  right  side  on  the  17th,  and 
a  pneumonic  extension  of  the  lower  lobe  of  the  right  lung  on 
the  23rd.  The  case  went  on  fairly  well  till  the  13th  February, 
when  she  had  a  slight  rigor,  with  considerable  pain  on  the 
right  side.      This  was  probably  due  to  the  pneumonic  products 
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becoming  septic.  On  the  14th  February  I  had  the  advantage 
of  Dr  Bramwell's  advice  in  the  case.  After  this  date  the  pro- 
gress was  very  unsatisfactory.  Cough  troubled  her  frequently, 
and  the  heart's  action  became  rapid  and  at  times  irregular. 
She  became  very  melancholic  and  low-spirited,  had  frequent 
headaches,  and  a  few  days  afterwards  gastric  and  intestinal 
symptoms  developed.  In  spite  of  excellent  nursing,  she 
gradually  became  weaker  till  the  15th  March,  when  she 
apparently  looked  as  if  she  was  going  to  get  better,  but, 
suddenly,  failure  of  the  heart's  action  in  the  early  morning  of 
the  20th  March  closed  the  scene.  This  was  the  only  death 
in  my  series  of  cases  in  the  epidemic. 

Prognosis. — The  prognosis  of  the  first  two  types  may  be 
considered  generally  good,  if  the  subjects  are  of  good  constitu- 
tion and  in  fairly  good  health  when  attacked.  The  majority 
of  those  cases  in  this  epidemic  were  chiefly  young  adults  and 
children,  and  recovery,  though  somewhat  protracted,  is  to  be 
looked  for.  The  third  type  occurred  mostly  among  elderly 
adults,  and,  occasionally,  the  aged,  when  of  course  the  chances 
of  a  good  recovery  are  not  so  bright.  In  estimating  the 
prognosis,  in  order  to  give  a  fair  idea  to  the  friends  as  to 
the  results,  one  must  make  sure,  as  far  as  one  can,  that  it 
is  a  case  of  true  influenza  that  is  being  dealt  with,  and  not 
a  simple  catarrhal  fever.  It  need  hardly  be  added  that  true 
inflammatory  condition  of  the  various  organs  of  the  body 
should   not  be  confounded   with  the  disease. 

Treatment. — The  treatment  is  the  part  of  my  paper  which 
I  approach  with  most  diffidence.  It  is  difficult  to  say  what 
is  the  best  treatment,  as  different  men  use  different  remedies, 
but,  if  the  results  prove  satisfactory,  it  is  of  no  great  con- 
sequence what  line  of  treatment  is  taken.  The  main  thing  is 
to  have  good  nursing,  which  includes  dieting  and  regimen, 
and  to  combat  complications  as  they  arise.  My  own  use  of 
drugs  varies  as  the  cases  van-.  At  the  beginning  of  the  disease 
I  am  in  the  habit  of  employing  salicylicate  of  soda  with  or 
without  chloric  ether,  or  the  ammoniated  tincture  of  quinine, 
or  an  ordinary  acetate  of  ammonia  mixture,  allaying  headaches 
with  phenacetin  or  antikamnia,  while  meeting  complications 
with  suitable  remedies.  In  nearly  all  cases  the  condition  of 
the  heart  must  be  carefully  watched,  using  digitalis  and  strych- 
nine   at    not    too    late  a   period.      Added   to   this,   careful   and 
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constant    feeding,    night    and    day,   must    be    carried    out,   and 
nature  generally   will   do  the  rest. 

In  conclusion,  I  would  like  to  draw  the  attention  of  the 
Society  to  the  following  points  : — 

(  1  )  That  those  epidemics  of  influenza  (though  individual 
cases  are  always  with  us  less  or  more)  have  been  recurring 
pretty  regularly  every  seven  or  eight  years. 

(  2  )  That  they  always  occur  in  the  winter  season,  from  the 
beginning  of  December  to  the  end  of  February. 

(  3  )  That  the  period  covers  eight  to  ten  weeks. 

( 4 )  That  coryza,  nasal  and  conjunctival,  ushered  in  the 
disease  in  only  a  small  proportion  of  the  cases,  being  absent 
in  the  majority  of  those  which  came  under  my  notice. 

( 5  )  That  in  the  gastro-intestinal  forms  of  the  recent 
epidemic  a  characteristic  feature  was  invariably  present,  viz., 
a  pain  underneath  the  liver,  and  in  the  right  shoulder  —  a 
symptom  which   I  had  not  observed  in  previous  epidemics. 


2.   OX   THE   URINE   SEPARATOR  OF  LUYS 

By  F.  M.  Cairo,  M.B.,  F.R.C.S.Ed.,  Surgeon  to  the  Royal  Infirmary 

The  urine  separator  of  Luys  is  already  so  well  known  that 
an  apology  is  due  to  this  Society  for  introducing  some  personal 
experience  in  the  use  of  the  instrument.  But  some  excuse 
may  be  found  in  urging  a  more  extensive  application  of  an 
apparatus  so  remarkable  for  its  simplicity  and  practical  value. 

Amongst  the  numerous  articles  which  have  appeared  on 
the  subject,  we  are  specially  indebted  for  the  main  part  of  this 
communication  to  Luys'  own  work  ("  La  separateur  de  l'urine 
des  deux  Reins")  which  was  published  last  year,  and  also  to  a 
valuable  paper  by  Suter  ("  Ueber  der  Harnscheidung  von  Indigo- 
Karmin  durch  die  Xieren  ")  which  appeared  in  the  Correspondenz- 
Blatt  fur  schweizer  Aej-zte,  for  September  1904. 

Luys'  instrument  has  the  shape  of  the  old-fashioned  French 
Benique  bougie,  which  was  distinguished  by  its  sickle-shaped 
terminal  curve.  It  consists  of  a  central  stem,  to  the  concavity 
of  which  a  chain  is  applied,  worked  by  a  screw  in  the  handle. 
Over  this  rod  and  chain  a  tubular  rubber  cover  is  slipped  after 
having  been  well  lubricated  with   powdered  talc.      On  rotating 
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the  screw  handle  the  chain  is  tightened  and  the  stretched  cover 
rises  as  a  membranous  diaphragm  on  the  sickle-shaped  curve. 
To  each  side  of  the  stem  a  catheter  is  applied,  flattened  on  its 
inner  side  so  that  it  may  lie  close  to  the  central  stem.  The 
catheters  are  fixed  into  sockets  in  the  handle  and  their  freely 
perforated  extremities  are  secured  to  each  other,  and  the 
central  stem  by  a  rounded  cap  with  a  common  screw.  Thus 
the  mounted  instrument  presents  a  rounded  contour  equal  in 
section  to  a  No.  1  5  cylindrical  bougie.  The  outer  extremities 
of  the  catheters  move  outwards  and  downwards  from  below  the 
level  of  the  handle,  where  a  carrier  bearing  a  couple  of  test- 
tubes  may  be  introduced  to  receive  the  urine  from  each. 

It  is  essential  to  select  a  well-made  instrument.  The 
component  stem  and  catheters  should  lie  closely  parallel  to 
each  other,  so  that  a  uniformly  smooth  rounded  surface  is 
presented  throughout. 

According  to  the  instructions  of  the  inventor,  the  instrument 
should  be  sterilised  immediately  before  use  by  plunging  it  into 
boiling  water  for  five  minutes.  If  soda  be  added  the  rubber  is 
damaged.  The  patient  is  laid  horizontal  and  the  urine  is  drawn 
off  with  a  soft  rubber  catheter,  observing  the  usual  anti- 
septic precautions  common  to  the  passage  of  internal  instru- 
ments. The  bladder  is  now  to  be  washed  out  with  warm 
sterile  boric  lotion  till  it  returns  clear,  care  being  taken  that  no 
air  is  allowed  to  enter.  Thirty  to  forty  grammes  of  the  boric 
lotion  are  left  in  the  bladder.  The  sterilised  separator  is  now 
introduced  after  a  copious  lubrication.  Luys  recommends  the 
formula  of  Oscar  Krauss — 

Gum  tragacanth  .  .  .  .2.50 

Glycerine       .  .  .  .  .10 

Aqueous  solution  of  phenol,  3  per  cent.  .   90 

The  passage  of  the  instrument  gives  little  pain  or  difficulty 
in  the  case  of  women.  If  there  be  the  least  resistance,  Luys 
directs  that  the  separator  should  be  withdrawn  and  the  urethra 
gently  dilated  with  Hegar's  bougies  Nos.  5,  6,  7,  or  8.  In  the 
male,  the  procedure  resembles  the  introduction  of  the  lithotrite 
and  may  cause  some  pain.  The  beak  should  enter  the  mem- 
branous urethra  before  the  handle  is  depressed,  and  care  must 
be  taken  in  every  case  that  the  instrument  is  completely  within 
the  bladder.      A  finger  in  the  rectum  or  vagina  may  be  helpful. 
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It  is  well  to  ascertain  the  capacity  of  the  male  urethra  and 
dilate  if  required.  Extreme  gentleness  should  be  the  rule,  as 
in  all  cases  of  instrumentation,  and  pathological  conditions  may 
frustrate  the  passage. 

As  a  rule  the  instrument  generally  glides  in  easily  enough, 
and  the  contained  fluid  escapes  by  the  catheters.  The  patient 
is  next  to  be  raised  into  a  sitting  posture  on  the  edge  of  the 
table  with  the  thighs  separated  and  the  feet  and  back  sup- 
ported. The  diaphragm  may  now  be  raised,  a  painless  pro- 
cedure, and  the  contracting  bladder  grasping  the  instrument  ; 
the  central  partition  thus  produced  accurately  divides  the 
bladder  in  the  mesial  plane,  and  the  secretion  from  each  ureter 
flows  into  its  separate  half  of  the  bladder  and  escapes  by  its 
respective  catheter.  The  whole  instrument  is  held  steadily 
in  the  middle  line,  in  a  horizontal  position,  the  carrier  and  tubes 
are  slipped  into  position  and  the  urine  is  collected. 

In  the  event  of  haemorrhage,  say  from  a  tender  prostate, 
the  clots  may  be  washed  out  from  each  catheter  alternately  till 
the  return  flow  is  clear. 

When  the  amount  of  urine  necessary  for  examination  has 
been  obtained,  the  diaphragm  is  lowered  by  reversing  the  screw, 
the  instrument  is  withdrawn,  and  the  patient's  bladder  having 
been  washed  out  anew  with  boric  lotion,  he  is  sent  to  bed. 

The  separator  should  now  be  dismounted,  the  catheters  are 
to  be  flushed  and  cleansed  with  a  suitable  antiseptic.  The 
whole  instrument  should  be  once  more  sterilised,  dried,  and 
returned  to  its  box,  minus  the  rubber  cover.  The  covers  may 
be  used  four  or  five  times  and  should  be  kept  in  powdered  talc. 

Suter  refers  in  his  paper  to  the  use  of  colouring  matters  as 
an  aid  to  the  investigation  of  the  functional  activity  of  the 
kidneys,  and  gives  references  to  the  literature  of  the  subject. 

He  regards  the  methods  of  Voelker  and  Joseph  as  the  best, 
and  accordingly  recommends  the  intramuscular  (gluteal)  in- 
jection of  4  c.c.  of  a  4  per  cent,  solution  of  indigo  carmine. 
This  pigment  possesses  the  great  merit  over  methylene  blue  of 
being  shed  unaltered  in  hue.  In  normal  conditions  of  the 
kidney  the  colour  appears  in  the  urine  in  about  ten  minutes, 
attains  its  maximum  in  thirty  minutes,  and  gradually  ceases  in 
two  or  three  hours.  Suter  believes  that  we  gain  from  this, 
evidence  of  the  reliability  of  the  separator,  and  valuable  con- 
clusions as  to  the  functioning  power  of  the  kidneys. 
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Plate  XVII.  To  illustrate  Mr  Caird's  Paper  on  Luys'  Separator. 
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The  following  cases  examined  since  September  1 904  serve  to 
illustrate  the  above  statements.  Salient  points  arc  briefly  noted. 
The  Plate  shows  the  colour  of  the  urine  and  the  quantities.  Each 
couple  of  tubes  represents  ten  minutes'  collection,  and  the  total 
amount  was  used  for  examination.  In  no  instance  did  the 
patients  experience  local  or  constitutional  disturbance. 

Case  I.  Mrs  A.,  aged  60,  a  well-nourished  lady,  for  a  year 
past  has  been  languid,  suffering  from  right  lumbar  pain,  and 
some  frequency  of  micturition.  There  is  a  tender  palpable 
swelling,  something  like  the  gall-bladder,  in  the  lumbar 
region.  The  urine  contains  pus,  and  evidence  of  tubercle 
bacilli  : — 

R.  Kidney —  L.  Kidney — 
10  c.c.  2  1  c.c. 

Pale  blue.  Dark  blue. 

Urea,  y\  gr.  Urea,  8  gr. 

Tub.  bacilli.  None. 

The  right  kidney  was  accordingly  removed.  It  was  a  typical 
example  of  caseating  tuberculosis.  The  patient  made  a  good 
recovery,  and  has  gained  in  strength  and  weight. 

Case  II.  Mr  W.  I.,  aged  31,  a  spare  man,  complains  of 
right  lumbar  pain,  turbidity  of  urine,  and,  latterly,  frequency  of 
micturition.  His  ailment  dates  from  a  wetting  which  he  received 
in  August  1904,  about  three  months  ago.  The  family  history 
is  good,  the  habits  are  regular.  The  patient  has  lost  2  stones 
in  weight  since  his  illness  began.  He  had  been  annoyed  four- 
teen years  ago  with  frequency  of  micturition  for  nine  years, 
but  this  had  ceased  for  five  years  previous  to  his  present 
ailment. 

There  was  distinct  tenderness  of  the  right  kidney,  which 
was  palpable  and  seemingly  enlarged.  There  was  nodular 
enlargement  of  the  right  epididymus,  and  a  similar  condition  of 
the  right  side  of  the  prostate. 

R.  Kidney —  L.  Kidney — 
29  c.c.      ^  14  c.c. 

Faint  blue  tint.  No  trace  of  blue. 

Acid.  Acid. 
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R.  Kidney —  L.  Kidney — 

Urea,  4 1  gr.  4  gr. 

Pus.  Pus. 

No  tub.  bacilli.  No  tub.  bacilli. 

Cryoscopy  of  urine — .66.  — .64. 
Cryoscopy  of  blood — .58. 

The  instrument  not  only  indicated,  then,  that  both  kidneys  were 
inadequate,  but  that  the  right  one,  which  was  suspected  to  be 
chiefly  at  fault,  was  really  the  better  of  the  two.  A  nephrectomy 
under  such  circumstances  would  have  been  a  surgical  calamity. 
The  patient  succumbed  to  his  malady  shortly  after  returning 
home. 

Cask  III.  Mrs  X.,  aged  30,  has  suffered  for  fifteen  months 
from  frequency  of  micturition,  dull  gnawing  pain  in  the  lumbar 
region,  and,  latterly,  the  occasional  passage  of  small  clots  or 
blood-stained  urine,  with  scalding  pain.  There  was  slight 
tenderness  in  the  left  loin.  Pus  and  tubercle  bacilli  were  found 
in  the  urine.      Previous  health  good. 

R.  Kidney —  L.  Kidney — 

Deep  blue,  clear.  Faintly  yellow,  turbid. 

16  c.c.  6.5  c.c. 

Acid.  Neutral. 

1024.  1006. 

Urea,  10  gr.  Urea,  1   gr. 

No  pus  cells.  Many  pus  cells. 

No  tub.  bacilli.  Many  tub.  bacilli. 
Cryoscopy  of  blood — .56. 

The  case  appeared  most  favourable  for  surgical  intervention, 
and  the  left  kidney  was  accordingly  removed.  The  patient 
was  troubled  with  slight  vomiting  every  day  after  the  operation. 
She  passed  urine  freely  and  the  bowels  acted  well.  The  wound 
was  dressed  on  two  occasions,  and  was  normal  in  every  respect. 
Temperature  rose  for  the  first  three  days,  gradually  falling. 
The  pulse  then  became  very  feeble  and  she  appeared  greatly 
exhausted,  and  expired  on  the  afternoon  of  the  23rd  March. 

At  the  sectio  there  was  found  miliary  tubercle  of  the  stump 
of  the  left  ureter,  of  the  bladder,  and  urethra.  The  right  kidney 
showed  no  signs  of  tubercle,  but  slight  recent  interstitial 
nephritis.     There  were  small  points  on  the  omentum  resembling 
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miliary    tubercle.      Some   slightly    turbid    watery    fluid    in    the 
peritoneal  cavity. 


CASE  IV.  Mrs  H.,  aged  25,  of  rheumatic  habit,  consti- 
pated, and  liable  to  annual  attacks  of  influenza  for  the  last  five 
years,  injured  her  right  side  ten  months  ago.  Seven  months 
ago  she  was  confined,  and  since  that  date  she  has  had  six 
attacks  of  sudden,  sharp  pain  in  the  right  lumbar  region,  which 
sometimes  radiates  to  the  shoulders.  These  attacks  have  been 
of  monthly  occurrence,  and  come  on  three  days  after  menstrua- 
tion ceases.  During  the  last  two  attacks  there  has  been 
frequency  of  micturition  during  the  day.  There  is  some  tender- 
ness in  the  right  lumbar  and  iliac  regions.  Her  medical  adviser 
feared  calculus.      X-ray  evidence  was  negative. 

R.  Kidney —  L.  Kidney — 

9  c.c.  7  c.c. 

Blue.  Slightly  paler  blue. 

Acid.  Acid. 

1025.  1025. 

10.75  urea.  10.5. 

Pus  cells,  few.  Less. 
Red  blood  corpuscles,  few.      More. 

No  tub.  bacilli.  No  tub.  bacilli. 

The  amount  of  urine  from  the  left  kidney  was  slightly  less 
than  that  from  the  right,  the  pigment  was  slightly  delayed,  some 
of  such  an  intense  blue,  but  in  other  respects  they  were  about 
equal.  A  general  consideration  of  the  case  led  one  to  regard  it 
as  a  cystitis,  and  under  rest  in  bed  and  urotropine  the  patient 
left  hospital  freed  from  her  frequency  of  micturition,  her  painful 
attacks,  and  her  lumbar  tenderness. 

Case  V.  Mrs  C.  aged  40,  a  stout  woman,  complains  of 
pain  in  the  left  side,  which  she  ascribes  to  a  blow  she  received 
eight  years  ago.  At  this  time  she  was  confined  to  bed  for 
three  weeks,  and  passed  blood  in  the  urine.  She  continued 
very  poorly  for  a  long  time  after  this,  and  has  since  suffered 
from  dull  gnawing  pain  in  the  back  and   left  side,  relieved  by 
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rest  in  bed.  Two  years  ago  she  had  pain  after  micturition,  and 
although  the  urine  was  cloudy  and  muddy  some  time  ago, 
there  has  been  no  pain  or  frequency  of  micturition.  General 
examination  negative. 

R.  Kidney —  L.  Kidney — 

2  2  c.c.  •  i  i  c.c. 

Blue.  Very  faint  blue. 

Neutral.  Neutral. 

1017.  1010. 

Urea,  7\  gr.  2  \  gr. 

No  pus.  Pus. 

No  blood.  A  few  corpuscles. 

No  tub.  bacilli.  No  tub.  bacilli. 

The  difference  between  the  two  secretions  is  well  marked.  The 
patient  left  hospital  in  statu  quo. 

Case  VI.  Mrs  P.,  aged  45,  complains  of  loss  of  strength  and 
weight,  and  of  a  swelling  in  the  right  lumbar  region,  discovered 
by  her  medical  attendant,  of  which  she  had  been  previously 
unconscious. 

She  had  an  attack  of  influenza  in  January  1905,  and  has 
progressively  lost  strength  since.  She  has  no  pain  nor  urinary 
symptoms.  She  had  pleurisy  three  years  ago.  Has  otherwise 
been  a  strong  woman,  with  a  good  family  history.  There  is  a 
firm,  rounded,  dull  mass  extending  from  beneath  the  right  costal 
margin  downwards  to  the  iliac  fossa,  and  inwards  to  within  1  \ 
inches  of  the  umbilicus.  The  abdominal  wall  moves  freely  over 
it,  but  it  appears  to  be  fixed  to  the  lumbar  region. 

R.  Kidney —  L.  Kidney — 

30  m.  16  c.c. 

No  colour.  Blue. 

Acid.  Acid. 

Urea  could  not  be  estimated.    1  o  gr. 
Pus  copious.  None. 

No  tub.  bacilli.  No  tub.  bacilli. 

Cryoscopy  of  blood — .52. 

A  large  left-sided  pyonephrotic  kidney  was  found  and  removed 
with  difficulty  owing  to  extensive  and  dense  adhesions.  The 
patient  died  of  suppression  of  urine  on  the  following  night,  only 
2  oz.  of  urine  having  been  secreted. 
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The  two  following  cases  were  seen  in  consultation  ;  in 
each  one  kidney  was  practically  useless,  from  destruction  of 
the   kidney. 

CASE  VII.  Mrs  B.,  aged  57.  Mentally  weak,  frequency  of 
menstruation.  Can  give  no  history.  From  the  right  kidney 
there  was  practically  no  secretion.  From  the  left  kidney 
6£   oz.  of  a  pale  blue  colour. 

Case  VIII.  Mrs  C,  about  70  years  old.  Has  been  losing 
strength  for  the  last  four  or  five  months.  There  is  a  large 
swelling  occupying  the  right  renal  region,  which  fluctuates  in 
size  and  is  somewhat  tender.  The  right  kidney  yielded  1  c.c. 
colourless  fluid.  The  left,  19  c.c,  faintly  blue  tint  ;  sp. 
gravity,    1010  ;   urea,    2.8   gr.   per  ounce. 

Case  IX.  Mr  T.  D.,  aged  36.  A  poorly  nourished  miner, 
admitted  for  renal  colic,  has  had  four  attacks  of  severe  left 
lumbar  pain  at  intervals  of  about  a  month.  The  pain  passed 
down  into  the  groin,  was  of  a  sickening  character  ;  the  patient 
vomited,  but  micturition  was  normal,  although  the  urine  was 
reddish,  and  deposited  a  dark  red  sediment.  He  got  relief  by 
hot  fomentations  and  opium.  The  attacks  followed  drinking 
bouts.  On  examination  the  left  lumbar  region  is  rigid,  but 
nothing  other  abnormal   can  be  detected. 

R.  Kidney —  L.  Kidney — 
16  c.c.  5  c.c. 

Dark  blue.  Faint  blue. 

Acid.  Acid. 

1021.  1018. 

6  gr.  5  gr- 

No  pus.  No  pus. 

Cryoscopy  of  blood,  .54. 

The  left  kidney  was  exposed  and  incised.  It  bled  freely,  but 
nothing  other  abnormal  was  found,  and  the  patient  left  hospi- 
tal feeling  quite  well.  Prior  to  his  departure  the  separator  was 
again  employed. 
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R.  Kidney —  L.  Kidney — 

9  c.c.  1 6  c.c. 

Blue.  Blue. 

Neutral.  Neutral. 

1018.  1016. 

8.25.  7.5. 

No  pus.  No  pus. 

Case  X.  Miss  K.,  aged  28,  from  her  fourth  year  has  had 
intermittent  attacks  of  right-sided  lumbar  pain  lasting  not  more 
than  48  hours.  She  has  bilious  vomiting  when  the  pain  is 
severe.  The  intervals  between  the  attacks  vary  from  one  week  to 
three  months.  Nine  weeks  ago,  frequency  of  micturition,  pain 
at  the  meatus  urinarius,  and  the  passage  of  turbid  urine  began. 
The  kidney  was  felt  to  be  displaced  and  mobile  and  she  got  a 
belt  and  pad,  which,  however,  afforded  no  relief.  On  palpa- 
tion, an  elongated,  slightly  mobile,  renal  swelling  can  be  felt. 

R.  Kidney —  L.  Kidney — 

9  c.c.  16  c.c. 

Faint  blue.  Dark  blue. 

Neutral.  Acid. 

1008.  1020. 

Urea,  3  gr.  Urea,  8|. 

Bac.  coli,  none.  Bac.  coli,  few. 

Right  kidney,  suspected  hydronephrosis.  On  exploration,  the 
kidney  was  found  reduced  to  a  thin  expanded  layer  of  renal 
tissue,  cyst  like,  with  a  large  pelvis.  The  pelvis  was  opened 
to  examine  the  condition  of  the  entrance  to  the  ureter,  and 
dark  brown  turbid  fluid  escaped.  The  case  did  not  seem  suit- 
able for  transplantation  of  the  ureter,  and  the  kidney  was  accord- 
ingly removed.      The  patient  made  an  uninterrupted  recovery. 

Case  XI.  Mr  W.  D.,  aged  45.  The  patient  complains  of 
the  intermittent  passage  of  blood  in  the  water  during  the  last 
five  months,  frequency  of  micturition,  and  loss  of  weight.  He 
has  constant  pain  over  the  left  lumbar  region,  most  acute  when 
passing  water,  and  he  had  also  pain  shooting  down  the  left 
thigh  to  the  knee,  and  pain  across  the  bladder  at  the  meatus 
during  the  act. 
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R.  Kidney —  L.  Kidney — 

1  8  c.c.  9  c.c. 

Blue.  Blue. 

Acid.  Acid. 

1026.  1024. 

Urea,  10  gr.  10  gr. 

Blood.  Blood. 
Cryoscopy  of  blood — .54. 

The  above  indications  at  once  strengthened  the  view  that 
the  kidneys  were  not  at  fault,  but  that  the  patient  had  a 
vesical  neoplasm,  and  the  cystoscope  revealed  a  large  papil- 
lomatous tumour  of  the  base  and  right  side  of  the  bladder. 
Suprapubic  cystotomy  permitted  the  removal  oi  the  mass  from 
the  mucous  surface  of  the  bladder.  It  was  impossible  to 
remove  the  infiltrating  base.  The  bleeding  thereafter  became 
much  less,  and  the  urine  was  frequently  clear.  The  fistula 
healed.  The  patient  left  hospital  on  the  9th  May.  He 
returned  ten  days  after,  having  experienced  sharp  haematuria, 
and  died  on  the  following  day  of  uraemia. 

The  great  service  rendered  by  the  separator  in  the  above 
cases  is  self-evident.  Luys  has  also  indicated  its  value  in  solving 
obscure  diagnoses  in  the  case  of  lumbar  and  other  swellings 
of  doubtful  origin.  The  separator  is  more  easily  manipulated 
than  the  cystoscope  ;  it  may  entirely  replace  the  difficult 
catheterisation  of  the  ureters,  and  is  a  method  quite  within  the 
power  of  the  skilled  practitioner. 

3.  SOME   REMARKS  ON   POST-ANESTHETIC  SICK- 
NESS:   ITS   CAUSE  AND  TREATMENT 

By  Thomas  D.  Luke,  M.B.,  F.R.C.S.Ed.,  Lecturer  on  Anaesthetics, 
Edinburgh  University 

It  is  customary  to  regard  any  surgical  intervention  as  a  very 
trying  ordeal  for  the  subject  of  it.  Moreover,  those  who  have 
never  been  through  the  experience  are  wont  to  think  of  the 
operation  itself  as  the  really  trying  part,  and  only  when  it  is 
over  does  the  patient  realise  that  there  was  nothing  actually 
in  that  which,  as  far  as  he  was  aware,  was  awe-inspiring, 
dreadful,  or  even  distasteful. 

The  first  thing  which  really  tries  the  patient  is  the  absence 
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of  the  morning  meal,  which  is  often  "sadly  missed,"  making 
him  aware  of  a  disagieeable  sinking  sensation,  not  to  say  an 
"  aching  void  "  !  If  he  wakes  early,  the  patient  may  experi- 
ence some  amount  of  restlessness  and  misgiving  until  the 
arrival  of  the  surgeon  and  his  myrmidons  ;  but  due  preparation 
having  been  made — a  step  from  the  bed  to  the  operating-table, 
a  hurried  glance  round  the  room  (in  which  any  trays  of  instru- 
ments have  been  discreetly  covered  up),  a  few  breaths  of  a  not 
unpleasant  vapour,  and  in  a  moment  all  is  blank,  and,  in  the 
words  of  a  great  surgeon,  "  the  anxious  brain  and  throbbing 
personality  are  plunged  into  an  outer  and  uncertain  darkness." 
Unless  the  anaesthesia  be  grossly  imperfect,  the  patient  sees 
and  knows  nothing  of  the  operation  itself,  and  with  the  natural 
assumption  that  the  surgical  proceedure  is  carried  out  secundum 
artem,  wc  will  now  pass  to  the  stage  of  recovery  from  the 
anaesthetic. 

The  patient  gradually  becomes  aware  of  a  slow  and  painful 
sense  of  waking  up  after  what  appears  to  be  years  of  slumber, 
unaccompanied  by  any  particular  feeling  of  relief  at  being  once 
more  alive,  but  rather  labouring  under  a  sense  of  injury  at 
being  born  again  into  "  a  sea  of  trouble."  He  is  aware  of  a 
sensation  of  having  seared  flesh  in  some  portion  of  his  anatomy, 
and  gradually  becomes  conscious  of  the  fact  that  a  being,  often 
somewhat  stern  withal,  in  the  shape  of  a  nurse,  is  beside  him, 
bidding  him  "  Lie  still,"  "  Keep  your  legs  down,"  or  worse, 
"  Spit  it  out  into  the  basin  !  "  and  worst,  worst  of  all,  a  sense 
of  deadly  nausea,  culminating  in  agonising  retching,  very 
inadequately  likened  to  one's  sensations  when  making  the 
Calais-Dover  passage  in  a  "  cross  sea."  The  feeling  of  misery 
and  absolute  prostration  will  be  the  more  appreciated  as  the 
patient  regains  complete  consciousness,  and  we  know  that 
these  trying  symptoms  are  experienced  in  some  cases  for 
three  or  four  days  after  the  operation,  distressing  the  patient 
and  retarding  his  progress,  worrying  the  nurse,  annoying  the 
surgeon,  in  some  cases  defying  all  treatment,  and  even  ending 
fatally.  Apart  from  such  disaster,  there  are  the  weary  weeks 
of  enforced  quietude  to  be  got  through,  and  the  sense  of  utter 
and  complete  helplessness  during  a  portion  of  this  time  ;  but 
on  these  I  need  not  enlarge,  and  will  pass  at  once  to  some 
details  as  to  the  causation  of  anaesthetic  sickness,  and  later  to 
its  treatment. 
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Among  the  factors  influencing  the  occurrence  of  sickness 
after  the  inhalation  of  an  anaesthetic,  the  following  are  the 
most  important  :  (1)  The  nature  of  the  anaesthetic  employed  ; 
(2)  the  nature  of  the  operation,  with  special  regard  to  its 
duration  ;  (3)  the  degree  of  skill  with  which  the  anaesthetic 
is  given  ;  (4)  the  thoroughness  with  which  the  patient  is  pre- 
pared and  fasted,  and  the  after-treatment  employed  ;  (5)  the 
patient's  condition  at  the  time  of  the  operation,  with  special 
regard  to  his  digestion  and  alimentary  tract  ;  (6)  lastly,  the 
patient's  age,  sex,  and  temperament,  while  even  climatic  influ- 
ences are  to  be  reckoned  with  to  some  extent. 

1.  The  Nature  of  the  Anesthetic. — There  can  be  no 
manner  of  doubt  that  the  actual  anaesthetic  employed  in  any  indi- 
vidual case  has  a  most  important  relation  to  the  character  and 
degree  of  the  sickness  which  occurs  subsequent  to  an  operation, 
and  this  question  has  been  very  carefully  investigated  in  a  very 
large  number  of  cases.  Such  observations,  indeed,  are  of  little 
use  unless  they  have  extended  over  many  cases,  and  opinions 
offered  in  individual  instances  by  those  in  attendance  as  to 
a  patient  being  more  or  less  sick  because  they  were  given  this 
or  that  anaesthetic  must  be  accepted  with  all  reserve,  not  to 
say  scepticism. 

The  most  important  available  material  on  this  question 
is  that  afforded  by  the  "  Report  of  the  Anaesthetic  Committee 
of  the  British  Medical  Association,"  issued  in  1901,  with  an 
analysis  of  21,585  cases.  Of  these,  3406  were  troubled  with 
vomiting  in  varying  degrees,  and  the  remainder  were  free  of  any 
such  trouble. 

The  proportion  of  the  cases  as  regards  the  different  anaes- 
thetics employed  was  as  follows  : — 


No. 

of  Cases 

Anaesthetic. 

Total  Cases. 

of  Sickness. 

Per  cent, 

Chloroform 

13.393 

1555 

1  1.6 

Ether 

4-595 

1 1  35 

24.7 

N.  20  and  ether    2,071 

311 

15.01 

A.,  C,  E. 

67S 

125 

18.4 

C,  E. 

418 

49 

1  1.7 

C.-E. 

59 

17 

28.8 

Mr   Bellamy  Gardner,  with   an   experience  of  over  12,000 
cases  of  anaesthesia,  finds  there  is   less  sickness  after  "  gas  and 


Sick. 

Per  cent. 

128 

19 

574 

53 

1089 

47 

17 

29 
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ether,"  and  after  ether  given  alone,  and  attributes  this  to  the 
smaller  amount  of  mucus  and  saliva  swallowed  when  the  period 
of  induction  is  brief,  as  with  gas  and  ether. 

About  twenty  years  ago  Dr  Marcus  Gunn,  of  Moorfields 
Hospital,  investigated  4055  cases  of  ophthalmic  operations,  as 
regards  the  occurrence  of  vomiting  after  the  anaesthetic. 

He  found  that  1902  of  these  vomited  in  varying  degree. 

Of  those  given — 

Chloroform  320 

Ether  1072 

E.  and  C.  2306 

A.,  C,  E.  56 

Combining  these  figures  and  putting  our  results  briefly, 
we  find — 

After  chloroform  about   1  5   per  cent,  of  patients  suffer 

from  vomiting. 
After  A.,  C,  E  or  a  mixture  of  ether  and  chloroform, 

25  per  cent. 
And  after  ether  40  per  cent,  are  similarly  afflicted. 

Now,  this  is  a  very  striking  example  of  the  fallacy  of 
figures  which  a  little  practical  experience  makes  apparent. 
For,  in  the  preparation  of  these  statistics,  it  is  evident  that 
every  case  in  which  the  patient  even  retched  once,  or  brought 
up  a  little  mucus,  is  included.  To  arrive  at  a  proper  estimate 
of  the  relative  amount  of  sickness  it  is  necessary  that  we  con- 
sider in  some  detail  the  actual  character  of  the  sickness  which 
occurs  after  ether  and  chloroform  respectively. 

The  sickness  caused  by  the  inhalation  of  ether  is  of  a  very 
characteristic  nature.  It  occurs  almost  immediately  on  the 
withdrawal  of  the  anaesthetic,  is  violent  while  it  lasts,  but  brief 
in  duration,  often  ceasing  before  the  patient  regains  conscious- 
ness. If  we  look  to  the  exact  cause  of  its  occurrence,  we  can 
readily  understand  why  this  is  so.  In  the  vast  majority  of 
cases  the  vomiting  is  due  to  greater  or  less  quantities  of  mucus 
and  saliva  impregnated  with  ether  being  swallowed  during  the 
course  of  the  anaesthesia. 

While  full  anaesthesia  is  maintained,  these  lie  in  the 
stomach  undisturbed,  owing  to  the  vomiting  reflex  being 
abolished  ;  but  as  soon  as  the  anaesthesia  lightens,  the  stomach 
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regains  its  power  of  asserting  itself,  and,  sharply  contracting, 
soon  expels  the  irritating  compound.  Whether  the  vomiting 
is  shorter  or  longer  in  duration  depends  partly  on  the  amount 
of  mucus,  etc.,  which  has  been  swallowed,  but  more  particularly 
on  the  viscidity  of  the  mucus  itself.  For,  if  the  mucus  be 
viscid  though  small  in  quantity,  it  is  slowly  expelled,  and 
retching  and  discomfort  may  be  kept  up  for  some  time.  In 
view  of  this,  with  the  idea  of  hastening  the  clearing  of  the 
stomach  and  restoration  of  comfort  to  the  patient,  it  has  been 
suggested  that  a  good  large  drink  of  water  should  be  given  the 
patient  immediately  before  anaesthesia  is  induced,  so  that  the 
ether  and  mucus  subsequently  swallowed  may  be  diluted,  and, 
in  short,  the  stomach  be  washed  out  after  a  fashion. 

It  is  with  the  same  motive,  of  course,  that  we  give  patients 
large  drinks  of  hot  or  warm  water  during  anaesthetic  sickness. 

Both  Clover  and  Dr  Juillard  of  Geneva,  who  had  given 
much  attention  to  the  subject  under  our  consideration,  found 
sickness  after  ether  to  be  much  less  frequent  than  after  chloro- 
form, Clover  putting  it  at  14  per  cent.,  and  Juillard  at  9  per 
cent,  (having  analysed  3654  cases).  They  evidently  con- 
sidered the  very  brief  cases  of  retching  during  unconsciousness 
to  be  negligible,  and  only  counted  cases  which  vomited  after 
the  full  return  of  consciousness. 

The  sickness  which  occurs  after  the  administration  of 
chloroform,  however,  is  of  a  different  type. 

The  presence  of  a  small  amount  of  chloroform  in  the 
human  stomach  is  not  as  a  rule  irritating,  for,  as  is  well  known, 
this  drug  is  administered  in  drops  on  a  lump  of  sugar  or  in 
plain  water,  as  a  comforting  carminative,  although  it  may  later 
act  as  an  irritant.  But  chloroform  sickness,  at  any  rate  the 
bad  type  of  sickness,  is  not  produced  so  simply  as  by  direct 
irritant  action  of  the  drug  on  the  gastric-mucous  membrane,  as 
we  find  to  be  the  case  with  ether,  and  is  much  less  easily  got 
rid  of. 

It  is  the  chloroform  which  is  absorbed  into  the  circulation 
by  way  of  the  lungs  which  actually  leads  to  the  trouble — 
chloroform  which  remains  "  stagnant,"  so  to  speak,  in  the 
cells  throughout  the  body,  and  is  only  eliminated  with  diffi- 
culty. This  chloroform  has  a  markedly  inhibitory  effect  on 
the  general  metabolic  processes,  while  the  liver  metabolism 
and  glycogenic  function  are  greatly  disturbed  along  with  those 
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o(  the  pancreas,  in  many  cases  where  the  remote  toxic  action 
of  the  drug  does  not  go  so  far  as  to  cause  gross  cellular  de- 
feneration. The  patient's  pulse  is  slowed  by  both  these  effects, 
and  the  excretion  of  the  chloroform  and  suboxidised  products 
of  digestion,  by  means  of  skin  and  kidneys,  are  checked.  Is  it, 
therefore,  any  wonder  that  we  get  cases  of  vomiting  lasting  for 
three  or  four  days,  accompanied  with  violent  headache  and 
great  depression  of  spirits?  The  most  noteworthy  difference 
in  the  character  of  ether  and  chloroform  sickness  is  the  time 
of  onset. 

As  1  have  already  described,  a  patient  who  has  been 
etherised,  if  he  vomits,  usually  does  so  immediately  the  anaes- 
thesia is  lightened  at  the  conclusion  of  the  operation,  very  often 
when  being  lifted  off  the  table  on  to  the  lorry  or  bed.  The 
typical  ether  sickness  begins  early  and  ends  early,  frequently 
before  the  patient  has  regained  consciousness — in  fact,  to  put 
it  in  a  somewhat  Hibernian  fashion,  before  he  has  time  to 
become  aware  of  his  misery  ! 

With  chloroform  the  case  is  often  very  different.  In  the 
milder  cases  we  may  get  retching  and  vomiting  almost  immedi- 
ately after  the  operation  is  concluded,  but  much  more  commonly 
the  onset  is  late,  being  delayed  sometimes  as  long  as  twenty- 
four  hours.  This  is  a  serious  drawback  in  all  operations,  but 
especially  in  those  involving  the  viscera.  The  average  patient 
is  prepared  to  put  up  with  a  good  deal  of  discomfort  on  the 
actual  day  of  the  operation,  but  on  the  day  following  he  not 
unnaturally  expects  to  feel  a  little  more  comfortable  and  cheer- 
ful. What,  then,  are  his  feelings  when  the  deadly  nausea  of 
chloroform-sickness  creeps  over  him,  and  any  "  slops "  which 
he  may  be  allowed  in  the  way  of  food  are  promptly  rejected 
when  they  reach  the  stomach  ? 

Further,  on  the  first  day  some  spasmodic  movements  of  the 
abdominal  muscles  in  the  region  of  the  wound  is  not  of  much 
moment,  for  no  special  attempt  towards  union  has  been  made 
beyond  the  outpouring  of  a  little  plastic  lymph.  But  on  the 
second  and  third  days,  when  capillaries  are  stretching  out  buds, 
and  branches  of  union  are  being  formed,  the  intermittent  spasm 
of  the  abdominal  muscles  caused  by  retching  inevitably  inter- 
rupts and  delays  union.  In  cases,  therefore,  where  the  patient 
would  just  be  able  to  survive  the  strain  and  shock  of  the  opera- 
tion were  there   no   further  tax  on   his  strength  or  depressing 
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influence  at  work,  the  continuance  of  the  anaesthetic  sickness 
must  in  many  cases  determine  the  balance  against  him. 

With  regard  to  this  question  of  the  relative  severity  of 
sickness  after  ether  and  chloroform,  etc.,  I  have  obtained  the 
opinion  of  one  or  two  leading  experts. 

Dr  Frederick  Silk,  of  King's  College  Hospital,  London, 
says,  in  reply  to  my  query  :  "  My  own  opinion  is  that  ether 
is  followed  by  sickness  more  violent  in  character  than  that 
which  we  find  after  chloroform,  but  it  is  almost  immediate  in 
onset,  and  is  often  not  recollected  by  the  patient,  who  on 
recovery  may  be  quite  unaware  of  the  misery  which  he  has 
apparently  been  through  !  The  sickness  after  chloroform  may 
or  may  not  be  as  intense  as  after  ether,  but  its  onset  is  later,  as 
it  usually  commences  when  the  patient  has  fully  regained  con- 
sciousness. With  mixtures  the  type  of  sickness  is  more  that 
of  chloroform  than  that  of  ether,  but  with  any  or  all  of  them 
much  depends  on  the  administration,  its  duration,  and  several 
other  factors."  Dr  Silk  says  further  :  "  The  longer  I  work,  the 
more  disposed  I  am  to  use  mixtures  frequently — more  fre- 
quently than  I  used  to  do.  I  now  employ  a  mixture  of  one 
part  of  chloroform  to  two  parts  of  ether — that  is  practically 
A.C.E.  mixture  without  the  alcohol — and  I  like  it  best  of  all. 
I  am  glad  to  think  that  other  of  my  confreres  are  working  on 
the  same  lines,  and  I  certainly  do  not  think  that  the  analogy 
of  mixed  drinks  has  any  bearing  on  the  question.  I  have  never 
limited  myself  to  the  advocacy  of  any  one  drug  or  combination, 
and  feel  I  can  speak  without  prejudice  therefore." 

Dr  Freeman,  of  the  General  Infirmary,  Bristol,  says  :  "  My 
experience  is  that  vomiting  is  not  increased  by  using  mixtures 
or  sequences,  but  rather  the  reverse." 

Dr  Lamb,  Anaesthetist  to  the  Victoria  Infirmary,  Glasgow, 
told  me,  about  two  years  ago,  that  the  longer  he  used  A.C.E. 
and  C.E.  mixtures  the  more  favourably  was  he  disposed  to 
think  of  them,  and  at  that  time  he  had  had  an  experience  of 
about  5000  cases.  His  colleague,  Dr  Home  Henderson,  was 
working  on  the  same  lines  as  himself,  and  although  at  that 
time  I  was  using  chloroform  alone,  or  ether  preceded  by 
nitrous  oxide,  I  was  induced  to  modify  my  practice  somewhat 
by  Dr  Lamb's  remark  ;  and  I  must  say  I  have  been  greatly 
impressed   with    the  value   of  these   mixtures    in   certain   cases 
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which  one  meets  with  almost  daily  where  either  ether  or 
chloroform   given   alone  does  not  yield   good   results. 

As  regards  nitrous-oxide  given  alone,  the  amount  of  sick- 
ness which  occurs  is  practically  a  negligible  quantity,  if  very 
simple  precaution  be  taken,  namely,  not  to  administer  gas 
within  two  hours  of  a  meal.  Over  a  series  of  hundreds  of 
cases  I  have  not  found  2  per  cent,  to  vomit. 

As  regards  ethyl-chloride  given  alone,  sickness  occurs  fairly 
commonly  in  about  20  per  cent,  of  cases.  This  is  the  pro- 
portion which  I  found  to  occur  in  my  own  practice,  and  on 
consultation  with  Mr  Guy  I  find  he  gets  much  the  same 
results,  naming  the  figures    15    to   20   per  cent. 

After-sickness  is  considerably  less  common,  however,  if 
nitrous-oxide  be  combined  with  the  ethyl-chloride,  and  the 
proportion  does  not  then  exceed  5  per  cent,  to  10  per  cent. 

I  find  that  patients  who  are  anaesthetised  by  means  of  the 
"  ethyl  chloride-ether  sequence "  are  not  troubled  with  after- 
sickness  to  a  greater  extent  than  when  the  gas  and  ether 
sequence  is  employed,  and  Mr  Bellamy  Gardner  confirms  this. 

The  question  may  be  asked,  "  Granting  that  after-sickness 
is  not  aggravated  by  the  use  of  mixtures  and  sequences, 
wherein  lies  the  advantage  of  using  them  in  preference  to 
chloroform  or  ether  by  themselves  ?  " 

The  reply  would  be  somewhat  a  divergence  from  the  sub- 
ject of  the  present  paper,  but  at  the  risk  of  being  considered 
discursive  I  will  deal  with  it  briefly.  In  the  February  number 
of  the  Edinburgh  Medical  Journal  my  late  colleague,  Dr  Daniell, 
dealt  at  great  length  with  the  advantage  of  these  mixtures  and 
sequences,  and  set  forth  the  facts  of  the  case  very  forcibly. 

In  brief  the  advantages  are  as  follows: — (1)  The  saving 
of  time  in  the  induction  of  anaesthesia,  which  is  of  special 
importance  in  hospital  practice.  (2)  The  avoidance  of  the 
dangerous  stage  of  half  anaesthesia,  or  the  struggling  stage, 
when  fatalities  usually  occur.  (3)  The  better  results  which  we 
obtain  when  we  take  each  case  which  comes  before  us  on  its 
merits,  and  choose  the  appropriate  anaesthetic  or  combination. 
That  better  results  are  obtained,  any  one  with  an  extensive 
practical  experience  will  readily  testify,  while  statistics  collated 
by  reliable  and  unprejudiced  persons  will  bear  out  their 
testimony. 

It  seems  to  me  that  in  dealing  with  any  case  which  comes 
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into  our  hands,  we  are  bound  to  employ  the  safest  anaesthetic 
which  circumstances  permit,  especially  in  view  of  the  large 
increase  in  mortality  under  anaesthetics  in  recent  years,  which 
increase  is  graphically  demonstrated  by  the  diagram  behind  me. 


Fig.  t. — Diagram  of  the  annual  numbers  of  "  deaths 
from  anaesthetics  "  in  England  in  the  years  1863  to  1901, 
constructed  from  the  returns  of  the  Registrar-General. 

2.  The  Nature  of  the  Operation. — This  factor  has 
undoubtedly  a  very  considerable  influence  on  the  occurrence  of 
post-operative  sickness,  and  it  is  specially  in  the  domain  of 
abdominal  surgery  that  we  find  this  to  be  the  case.  I  have 
repeatedly  noticed  in  cases  of  appendicitis  that  the  sickness 
after  the  operation  was  particularly  severe,  especially  in  chronic 
relapsing  cases,  where  the  patient  had  been  ill  or  "  seedy  "  for 
some  months,  with  deranged  digestive  organs. 

Purifying  the  alimentary  tract  in  such  cases  does  not  mean 
that  sickness  will  be  prevented.  Indeed,  the  collapse  and  de- 
pression following  the  liberal  exhibition  of  this  drug  will  in 
many  cases  aggravate  the  tendency  to  emesis. 

In  cases  of  strangulated  hernia  and  intestinal  obstruction, 
where  vomiting  has  been  going  on  for  some  time,  and  has  even 
been  faecal  in  character,  it  does  not  in  many  cases  cease  at 
once  after  the  operation  has  been  concluded,  although  the 
actual  cause  of  obstruction  has  been  removed.  As  regards 
operations  on  the  stomach  itself,  such  as  gastro-enterostomy, 
excision  of  ulcer,  and  pyloroplasty,  sickness  is  not,  as  a  rule, 
exceptionally  severe,  but  in  certain  cases  of  gastro-enterostomy 
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where  the  "  circulus  vitiosus "  has  been  set  up,  profuse  and 
continuous  vomiting  is  sometimes  seen  to  occur,  ending  in 
exhaustion  and  collapse  of  the  patient  in  some  cases. 

This  condition  may  give  a  great  deal  of  anxiety  to  the 
surgeon,  but  washing  out  the  stomach  repeatedly,  usually 
affords  relief  to  the  patient. 

It  need  hardly  be  said  that  the  nature  of  the  anaesthetic 
employed  in  such  cases  has  little  or  nothing  to  do  with  the 
character  or  duration  of  the  vomiting. 

When  a  laparotomy  is  performed  for  purposes  of  explora- 
tion in  the  presence  of  general  peritonitis,  post-operative  sick- 
ness is  rather  the  rule  than  the  exception,  and  would  occur  in 
all  probability  if  no  anaesthetic  at  all  were  administered.  A 
case  of  this  nature  came  under  my  notice  quite  recently.  The 
patient  had  undergone  a  laparotomy  about  ten  days  previously, 
and  suddenly  showed  symptoms  of  intestinal  obstruction  and 
general  peritonitis.  There  was  constant  retching  and  vomiting, 
the  vomitus  being  dark  green  or  black. 

A  laparotomy  was  performed,  and  some  general  peritonitis 
found,  great  difficulty  being  experienced  in  keeping  the  patient 
from  vomiting  during  the  operation.  Sickness  began  again  at 
once  when  the  patient  came  out  of  the  anaesthetic,  and  con- 
tinued just  as  before  the  operation  for  three  days,  when  matters 
suddenly  improved  and  the  patient  recovered. 

Nephropexy,  or  fixation  of  a  floating  kidney,  is  an  opera- 
tion often  followed  by  prolonged  nausea  and  vomiting. 
Patients  who  are  operated  on  for  tuberculous  glands  in  the 
neck  often  give  much  trouble  in  this  respect  both  during  and 
after  the  operation. 

Gynecological  Operations. — In  1863  Lister  stated  that  the 
operation  of  oophorectomy  is  frequently  followed  by  sickness 
ending  fatally,  but  I  must  confess  that,  from  personal  experi- 
ence, I  am  unable  to  confirm  this,  for  I  have  not  remarked  that 
sickness  is  markedly  common  after  this  special  procedure.1 

I  remember  a  very  striking  case  of  fixation  of  a  uterus 
where  the  patient  had  been  vomiting  continuously  for  some 
weeks,  and  where  the  vomiting  stopped  immediately  after  the 
operation,  in  spite  of  the  anaesthetic  ! 

1  Mr  Fausset,  surgeon  at  the  Chelsea  Hospital  for  Women  {Lancet,  June 
1892),  found  that  out  of  eighteen  such  operations  sixteen  of  the  patients  were 
sick,  whereas  out  of  sixty-eight  cases  of  curetage  only  forty-seven  were  sick. 
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As  regards  hysterectomy  itself,  I  cannot  say  that  I  have 
noticed  any  marked  tendency  either  way,  except  that  the  fact 
that  some  of  these  operations  are  very  difficult,  and   therefore 

prolonged,  is  productive  of  after-sickness  in  some  cases,  owing 
to  the  large  amount  of  anaesthetic  which  it  has  been  necessary 
to  use. 

3.  The  Duration  of  the  Operation. —  In  all  surgical 
operations,  I  think  this  is  a  matter  which  should  not  be  lost 
sight  of,  and  I  am  disposed  to  think  that  at  the  present  day, 
when  the  surgeon  is  possessed  of  confidence  in  his  anaesthetist, 
he  is  on  occasion  somewhat  too  much  disposed  to  dally  over  an 
operation,  either  to  investigate  some  technical  point  of  no  great 
pressing  importance  or  in  the  interests  of  clinical  teaching. 

Bearing  in  mind  that  prolongation  of  the  anaesthesia  has 
a  causal  influence  on  after-sickness,  the  occurrence  of  tissue 
degeneration  and  "  secondary  death "  from  chloroform,  apart 
from  the  immediate  risks  of  the  anaesthetic,  I  think  it  may  be 
well  laid  down  as  a  surgical  aphorism  that  "  once  the  patient 
is  under  no  time  should  be  lost  in  commencing  the  operation 
and  completing  it  as  soon  as  possible,  both  in  justice  to  the 
patient  and  to  the  person  immediately  responsible  for  the 
anaesthesia." 

4.  The  Skill  with  which  the  Anaesthetic  is 
GIVEN. — It  is  scarcely  necessary  to  remark  on  this  factor, 
as  it  is  sufficiently  obvious  that  a  better  recovery  and  fewer 
unpleasant  after-effects  are  to  be  expected,  as  a  general  rule, 
when  the  patient  has  been  kept  at  a  suitable  degree  of  anaes- 
thesia by  means  of  a  minimum  amount  of  the  drug,  than  when 
he  has  been  needlessly  saturated  with  whatever  anaesthetic  is 
employed. 

5.  The  Preparation  of  the  Patient. — The  proper 
preparation  of  the  patient  has  an  undoubted  influence  of  a 
favourable  nature  on  his  condition  after  the  operation,  as 
regards  the  amount  of  after-sickness.  When  the  operation 
is  one  of  emergency,  it  is  obvious  that  anything  beyond  the 
most  elementary  and  hasty  preparation  is  out  of  the  question  ; 
usually,  but  under  ordinary  conditions  there  can  be  no  doubt 
that  the  customary  two  or  three  days  in  a  home  or  hospital 
are  most  beneficial. 

As  regards  the  use  of  a  purgative  and  attention  to  the 
prunes    vies,   I    think    the    suggestion  —  which,    I    believe,    was 
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made  by  Professor  Chiene,  our  President — that  the  time  to 
administer  a  purgative  before  an  operation  was  not  the  night 
immediately  preceding  the  operation,  but  the  night  before  that, 
is  a  most  valuable  one.  If  this  be  done,  the  patient  is  allowed 
time  to  recover  his  normal  vascular  equilibrium  before  the 
anaesthetic  is  administered  ;  and  it  must  be  borne  in  mind 
that  this  is  somewhat  rudely  shaken,  generally  speaking,  when 
a  smart  purgative  is  administered,  the  depression  produced  in 
many  cases  tending  to  make  the  vomiting  after  the  anaesthetic 
more  severe  ! 

A  further  practical  advantage  of  this  custom  lies  in  the 
fact  that  the  surgeon  and  his  assistants  are  not  so  likely  to 
be  kept  waiting  at  the  patient's  door  on  the  morning  of  the 
operation,  while  the  patient  responds  to  a  "  clamant  call  of 
nature "  at  the  eleventh  hour.  I  may  remark  that  this  has 
been  my  fate  on  more  than  one  occasion. 

As  regards  fastitig,  I  think  this  is  often  overdone.  Some- 
times the  patient  from  over-zeal  or  fear  neglects  to  take  any 
food  for  twenty-four  hours  preceding  the  operation,  and  mounts 
the  table  in  a  condition  bordering  on  collapse.  I  have  known 
this  to  be  done  frequently  in  cases  of  dental  extraction  carried 
out  late  in  the  day. 

I  do  not  think  it  is  generally  recognised  how  very  unsuit- 
able a  substance  milk  is  as  a  form  of  nutriment  within  twenty- 
four  hours  of  an  anaesthetic.  If  taken  during  this  period  it  is 
extremely  likely  to  cause  sickness.  It  is  almost  the  first  thing 
which  occurs  to  the  medical  man,  when  asked  what  the  patient 
may  have  in  the  way  of  light  food.  It  is  more  or  less  of  a 
delusion  and  snare,  due,  I  think,  to  the  fact  that  a  temporary 
hyper-acidity  is  caused  frequently  by  the  administration  of 
chloroform  or  ether,  and  consequently  a  large  indigestible  curd 
is  formed  directly  milk  reaches  the  stomach,  which  is  bound 
to  cause  vomiting  and  discomfort. 

In  the  Edinburgh  Medical  Journal,  1899,  Dr  T.  A.  Ross 
propounded  a  theory,  apparently  not  without  some  practical 
foundation  of  fact,  that  patients  were  more  commonly  troubled 
with  vomiting  when  they  were  chloroformed  "  prepared,"  or 
fasting,  than  when  they  were  so  treated  with  a  full  stomach  ; 
and  he  attributed  this  to  want  of  food,  causing  depression  and 
low-blood  pressure  in  the  patient,  and,  as  is  well  known, 
vomiting    is  always  preceded    by  pallor    and    a    marked    fall 
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in  blood  pressure  ;  also,  on  the  hypothesis  that  when  chloro- 
form is  swallowed  it  acts  as  a  gastric  irritant,  and  if  the  stomach 
be  full  the  contents  act  as  a  diluent. 

Dr  Ross,  who  was  at  the  time  a  resident  in  the  Royal 
Infirmary,  found  that  of  patients  who  were  prepared  for 
operation  35.2  per  cent,  were  sick  after  chloroform,  and  of 
casualty  cases  practically  quite  unprepared  only  22  per  cent, 
were  sick. 

Sir  James  Simpson  never  made  a  practice  of  preparing 
patients,  and  he  says  that  there  was  "  no  sickness  or  vomiting 
after  any  cases." 

I  cannot  say  that  my  personal  experience  bears  out  either 
of  these  findings,  generally  speaking.  I  not  infrequently  have 
to  administer  an  anaesthetic  to  patients  about  3  P.M.  who  have 
come  into  town  for  the  day  "  to  lunch  and  see  their  doctor." 
Possibly  they  make  "  an  occasion "  of  the  lunch,  but  I  find 
that  sickness  is  very  common  in  these  cases,  and  is  both 
dangerous   and   very   disgusting. 

6.  As  to  the  Condition  of  the  Patient  at  the  Time 
of  the  Operation  there  is  little  to  add  to  what  I  have 
already  said.  One  point  may  be  mentioned,  however,  and 
that  is  pregnancy  must  not  be  overlooked  in  the  female  sex, 
and  if  the  patient  be  in  this  condition  surprise  need  not 
be  expressed  if  sickness  occur  on  the  morning  following  the 
operation. 

In  this  connection  I  remember  a  case  in  which  the  surgeon 
complained  to  me  that  the  patient  had  been  very  sick  after  an 
operation  for  removal  of  the  breast  under  ether.  Subsequently, 
however,  he  told  me  that  the  lady  had  been  delivered  of  a 
child  about  seven  months  after  the  operation,  and  he  thought 
this  might  explain  a  good  deal. 

7.  The  Influence  of  Age,  Sex,  etc. — Age. — Very 
young  children  and  very  old  people  are  seldom  sick. 

From  the  age  of  1  year  to  1 2  years  the  rate  increases, 
and  after  the  twelfth  year  it  declines  from  72  per  cent,  to 
29  per  cent,  at  90. 

Total. 
Under  12  months  119 

1  year  and  over    .  446 

5  to  10         .  .  555 

10  to  1 5       .  .  456 

R 


5ick. 

Per  cent. 

5 

4 

137 

3i 

349 

63 

33i 

72 
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15   to  20 

20  to  J  5 
25  to  30 
40  to  50 
50  to  60 
60  to  70 
70  to  80 
80  to  90 


Total. 

445 
285 

185 
319 
363 
438 
183 
17 


Sick. 

Per  cent 

268 

6c 

161 

56 

96 

32 

102 

3i 

119 

32 

138 

32 

50 

28 

5 

29 

Sex. — Females  are  usually  more  often  sick  than  males  in 
the  ratio  of  5  to  4. 

Sick.  Per  cent. 

Males  .  .  2130  870  40 

Females      .  .  1982  1027  51 

Temperament  and  Type  of  Patient. — Bilious  or  lymphatic 
types  of  patients  are  commonly  sick.  Fresh-coloured,  muscular 
young  adults,  even  athletes,  are  often  troublesome,  while  spare 
people,  and  those  addicted  to  the  plentiful  use  of  tobacco  and 
alcohol,  are  often  in  no  way  disturbed  by  the  administration  of 
either  chloroform  or  ether. 

Weather  and  Climate. — It  would  appear  that  climatic 
influence  plays  an  appreciable  part  in  the  causation  of 
anaesthetic  sickness.  Every  one  who  has  done  much  routine 
work  in  a  large  general  hospital,  especially  as  a  resident, 
will  have  noticed  that  sometimes  for  a  week  or  two  on  end 
practically  every  patient  is  sick  after  chloroform,  while  again 
another  week,  and  no  cases  of  vomiting  are  noticed,  or  only  a 
very  small  percentage. 

It  seems  more  than  likely  that  the  weather  has  something 
to  do  with  this,  and  it  will  be  found  that  on  close,  heavy,  and 
foggy  days  patients  are  more  commonly  troubled  with  sickness. 

Dr  Gunn  found  in  his  investigations  at  Moorfields  that 
sickness  was  most  frequent  in  January,  and  least  so  in  March, 
but  he  offers  no  suggestion  as  to  the  reason  for  this. 

Colonel  Lavvrie  and  other  Indian  surgeons  and  writers, 
seem  to  regard  sickness  after  chloroform  as  a  negligible  quan- 
tity, and  this  is  doubtless  due  to  rapid  excretion  of  chloroform 
by  the  sudoriferous  glands  being  favoured  by  the  warmth  of 
the  atmosphere.      As  to  whether  chloroform   sickness   is  corre- 


BY    MR    THOMAS    D.    LUKE  259 

spondingly  less  frequent  on  hot  summer  days  in  this  country,  I 
am  not  able  to  offer  any  opinion. 

Treatment  of  Post-Anaesthetic  Sickness  may  be — 
(1)  general,  (2)  local. 

General  Treatment. — It  is  highly  important  that,  after  any 
operation,  the  patient  should  be  kept  in  a  warm  room  where 
absolute  quiet  can  be  maintained. 

General  anaesthesia  is  usually  accompanied  by  vasodilata- 
tion, and  frequently  also  by  more  or  less  profuse  perspiration  ; 
hence  the  special  need  for  warmth.  It  is  even  sometimes 
advisable  to  put  the  patient  between  blankets  rather  than 
sheets.  Although  the  room  should  be  kept  at  least  not  lower 
than  65  degrees,  it  must  be  ventilated  to  remove  as  quickly  as 
possible  the  vapours  of  the  anaesthetic  exhaled  by  the  lungs 
and  skin. 

Quiet  is  essential  in  order  that  the  patient  may  be  able  to 
sleep  for  the  first  few  hours  after  the  operation,  when  general 
bodily  discomfort  and  the  smell  of  the  anaesthetic  are  most  in 
evidence.  If  natural  sleep  can  be  obtained  without  the  use  of 
morphia  or  other  hypnotics,  the  patient  will  be  much  refreshed, 
and  the  soreness  and  smarting  from  the  operation  will  be  less 
obvious. 

It  is  well  to  administer  a  nutrient  or  simple  saline  enema 
immediately  the  patient  has  been  put  back  to  bed,  and  thus 
obviate  any  discomfort  or  disturbance  for  the  next  five  or  six 
hours.      Half  a  pint  of  normal  saline  solution  will  be  sufficient. 

The  value  and  importance  of  this  measure  should  be  more 
generally  recognised  than  it  is,  for  it  promotes  the  elimination 
and  excretion  by  the  renal  organs  and  by  the  skin,  and  goes 
far  to  prevent  the  stagnation  of  the  body  tissues  with  unex- 
creted  chloroform  and  waste  products  tending  to  keep  up  dis- 
comfort and  sickness.  It  further  helps  to  make  up  for  loss  of 
fluid  from  the  body,  which  has  occurred  from  haemorrhage 
during  the  operation,  and  from  purging  previous  to  it. 

In  the  after-treatment  of  such  cases,  especially  when  deal- 
ing with  children,  a  grey  powder  on  the  second  day  after  the 
operation  is  most  useful  in  aiding  the  elimination  of  the  anaes- 
thetic from  the  body,  and  chloroform  may  frequently  be 
detected — by  sense  of  smell — in  the  faeces.  The  abundance 
of  mucus   and   the  presence   of  chloroform   in    a    child's   faeces 

may  be    readily   demonstrated    after   quite   a   small    operation 

R# 
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such  as  circumcision,  up  to  the  third  or  fourth  day,  unless 
special  precautions  are  taken  to  secure  elimination.  This 
partly  explains  the  secondary  changes  found  in  the  liver  and 
kidneys  in  cases  of  chronic  chloroform  poisoning. 

Local  Treatment  is  directed  towards  the  removal  of  local 
conditions.  The  patient's  mouth  should  be  washed  out 
periodically  with  some  mild  antiseptic  and  slightly  astringent 
liquid  such  as  glyco-thymoline,  a  teaspoonful  of  glycerine,  of 
carbolic  acid,  or  of  decoction  of  logwood  in  a  tumbler  of  water. 
A  tablespoonful  of  bay  rum  in  half  a  tumbler  of*  water  is  also 
very  pleasant  and  refreshing. 

As  regards  the  stomach,  the  patient  may  be  given  with 
advantage  drinks  of  albumen  water,  made  by  dissolving  the 
white  of  one  egg  in  3  oz.  of  warm  water,  and  to  this  may  be 
added  a  few  minims  of  tinct.  nuc.  vom.  and  a  squeeze  of  a 
lemon.  Up  to  half  a  pint  of  this  may  be  taken  at  once. 
Plain  hot  water,  with  a  little  baking  soda  dissolved  in  it,  may 
also  be  taken  with  advantage. 

There  seems  little  doubt  that  the  deprivation  of  fluids, 
which  was,  and  still  is,  so  rigidly  enforced  by  some  surgeons, 
especially  after  abdominal  operations,  is  often  uncalled  for,  and 
even  harmful. 

The  following  two  cases  are  interesting  in  this  connection  : 
— (1)  A  girl  of  20  who  had  undergone  an  ovariotomy,  was 
left  alone  for  a  few  minutes  by  the  nurse,  and  emptied  the 
rubber  hot-water  bottle  containing  about  one  quart  of  warm 
water  at  a  draught.  (2)  A  Pathan  who  had  been  operated  on 
for  foreign  body  in  the  stomach,  on  the  day  of  the  operation 
emptied  a  large  jug  of  milk  in  the  ward  while  the  orderly  was 
absent  for  a  minute  or  two.1  Both  made  a  perfect  recovery. 
There  is  commonly  an  intense  thirst  for  all  kinds  of  fluids  after 
an  operation  of  any  length  under  chloroform,  and  it  seems  more 
than  doubtful  if  it  is  not  one  which  should  be  satisfied. 

While  warm  drinks  are  preferable  to  cold  ones,  which  are 
apt  to  chill  the  stomach  too  much,  a  little  effervescing  drink  is 
found  to  be  very  grateful  to  patients  if  given  from  time  to 
time,  and  for  this  purpose  simply  plain  potass  water  may  be 
given,  or  a  little  effervescing  citrate  of  caffeine. 

Palliatives. — All  kinds  of  drugs  have  been  brought 
forward   from    time  to   time  as   specifics  in    the   treatment   of 

JSee  Lancet,  July  1901. 
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vomiting,  but  they  have  almost  all  proved  equally  dis- 
appointing, and  are  at  the  best  merely  palliative  measures.  I 
have  personallv  tried  only  a  few  of  them,  but  they  are  copied 
from  text-book  to  text-book  as  standard  methods  of  treat- 
ment. Among  them  are  drop  doses  of  tincture  of  iodine  or 
vini  ipecac.  ;  3 -minim  doses  of  acid  hydrocyanic,  dl.  ;  ^  gr. 
doses  of  cocaine  ;  1  5  grs.  of  sodae  bicarb,  in  a  cup  of  black 
coffee  ;  f-dram  doses  of  pepsenica  ;  liquor  bismuth  (Schacht), 
and  many  other  compounds  pharmacopoeial  and  extra-pharma- 
copoeial.  A  good  deal  has  been  said  lately  of  the  value  of 
chloretone,  but  I  have  found  it  very  disappointing  after  a  good 
trial  of  it.  In  cases  of  violent  retching  a  mustard  sinapism 
over  the  epigastum  is  often  useful. 

Summary. — To  sum  up  the  treatment  of  post-anaesthetic 
sickness  in  a  few  words,  it  may  be  said  that  there  is  no  drug 
or  combination  known  at  present  which  will  do  anything  more 
than  slightly  alleviate  it.  The  cure  lies  in  the  elimination  of 
the  chloroform  remaining  in  the  tissues,  and  more  immediately 
in  the  dilution  of  what  has  got  into  the  patient's  stomach. 
The  removal  of  chloroform  is  carried  out  by  means  of  the 
lungs,  skin,  bowel,  and  kidney,  and  to  the  stimulation  of  the 
functional  activity  of  these  last-named  organs  must  rational 
treatment  be  directed. 
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(6)  patient  after  elevation  of  de- 
pressed bone,  227. 

Cerebro-spinal  fever,  original  com- 
munication by  Dr  Alex.  James, 
21 1. 

Chondromata,  multiple  symmetrical, 
patient  exhibited,  159. 

Circulus  vitiosus,  specimen  exhibited, 
60. 

Cirrhosis,biliary,  specimens  exhibited, 

38- 
Cord,  spermatic,  recurring  torsion  of, 

original  communication  by  Mr  J. 

W.  Dowden,  99. 

Cotterill,  Mr  J.  M.,  exhibits  patients 
— (1)  case  of  multiple  symmetrical 
chondromata,  159;  (2)  a  man  with 
large  tumour  in  the  parotid  region, 
226  ;  (3)  case  of  perforating  ulcer 
of  great  toe,  226  ;  exhibits  speci- 
mens—(1)  stenosis  of  ureter,  59  ; 
(2)  hydronephrosis,  59  ;  (3)  loose 
body  from  knee-joint,  59  ;  (4)  ileo- 
ccecal  intussusception,  59 ;  (5) 
tumour  of  small  intestine,  59  ;  (6) 
prostate,  160  ;  (7)  gall-stones,  228  ; 
(8)  photograph  of  subastragaloid 
dislocation,  160. 

Cunningham,  Professor  D.  J.,  original 
communication,  varying  form  of  the 
stomach,  47. 

Dewar,  Dr  Michael,  original  com- 
munication on  influenza,  229. 

Dewar,  Dr  Thomas  W.,  original 
communication,  treatment  of 
disease  by  intravenous  injections, 
176. 

Dislocation,  subastragaloid,  photo- 
graph of,  exhibited,  160. 

Dowden,  Mr  J.  W.,  original  com- 
munication, recurring  torsion  of 
spermatic  cord,  99. 

Dressings,  sterilisation  of,  by  steam, 
original  communication  by  Mr 
Scot  Skirving,  C.M.G.,  8. 

Drum  for  sterilising  and  storing 
dressings,  exhibited,  7. 

Drummond,  Dr  W.  B.,  exhibits  a  case 
of  keratitis,  191. 

Dunlop,   Dr  Melville,  original  com- 


munication, syphilitic  synovitis  in 
children,  2 1. 

Elbow,  contracture  of  muscles  , liter 
injury  to,  patient  exhibited,  58. 

Epithelioma  of  lip  treated  by  X-ravs, 
53- 

Femur,  simple  fracture  of,  operation 
for,  case  exhibited.  227. 

Fever,  cerebro-spinal,  original  com- 
munication, by  Dr  Alex.  James, 
21 1. 

Fistula,  fcecal,  case  of,  exhibited,  3. 

Flat-foot,  traumatic,  treated  by  the 
sinusoidal  current  bath,  53. 

Fleming,  Dr  R.  A.,  original  com- 
munication, massage  in  the  treat- 
ment of  cardiac  dilatation,  127. 

Frontal  bone,  operation  for  depres- 
sion of,  patient  exhibited,  227  ; 
portion  of,  removed  for  tuberculous 
disease,  patient  exhibited,  191. 

Friedreich's  ataxia,  the  pathology 
of,  original  communication  by  Dr 
Harry  Rainy,  88. 

Gall-bladder  full  of  stones  exhibited, 
228. 

Gall-stone  ileus,  case  exhibited,  192  ; 
specimens  exhibited,  195,  228. 

Geddes,  Dr  A.  Campbell,  elected  a 
member,  38. 

Gibson,  Dr  G.  A.,  original  com- 
munication on  bradycardia,  106  ; 
exhibits  patients — (1)  a  case  of 
external  and  internal  ophthalmo- 
plegia, 193 ;  (2)  two  cases 
of  syringomyelia,  226  ;  exhibits 
specimens — (1)  specimen  of  lym- 
pho-sarcoma,  7  ;  (2)  specimen  of 
combined  mitral  and  tricuspid 
obstruction,  195. 

Gout,  uric  acid,  theory  of,  reasons 
for  abandoning,  original  com- 
munication by  Dr  Chalmers 
Watson,  30  ;  case  of  chronic,  with 
multiple  chalky  deposits,  patient 
exhibited,  59 ;  case  of  chronic 
tophaceous,  patient  exhibited,  154. 

Granulosis  rubra  nasi,  case  of  ex- 
hibited, 225. 

Green,  Dr  John  L.,  elected  a  mem- 
ber, 1. 

Haemorrhage,  extra  dural,  trephining 

for,  patient  exhibited,  192. 
Hernia,    bilateral    inguinal,    patient 

exhibited  after  radical  cure,  228. 
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Hernial  sac  exhibited,  191. 

Hip-joint,  disarticulation  of,  for  com- 
pound fracture  of  femur,  53. 

Hodsdon,  Mr,  exhibits  a  boy  after 
disarticulation  at  hip-joint,  53. 

Hydroceles,  specimens  exhibited, 
191. 

Hydrocephalus,  chronic,  ligature  of 
both  common  carotids  for,  cases 
exhibited,  187. 

Hydro-nephrosis, conservative  opera- 
tion for,  6  ;  specimen  exhibited,  59. 

Hygroma  of  the  neck,  multilocular 
cystic,  case  exhibited,  190. 

Influenza,  original  communication 
by  Dr  Michael  Dewar,  229. 

Injections,  intravenous,  original  com- 
munication by  Dr  Thomas  W. 
Dewar,  176. 

Intussusception,  ileo-ccecal, specimen 
exhibited,  59. 

Iodoform  in  phthisis,  176. 

James,  Dr  Alexander,  original  com- 
munication, unusual  forms  of 
cerebro-spinal  fever,  211. 

Jamieson,  Dr  Allan,  exhibits  patients 
— (1)  case  of  tertiary  serpiginous 
eruption,  51  ;  (2)  case  of  lichen- 
planus,  52  ;  (3)  case  of  psoriasis, 
60  ;  (4)  case  of  lupus,  61  ;  (5)  case 
of  granulosis  rubra  nasi,  225. 

Johnston,  Dr  M'Kenzie,  exhibits 
patient  after  operation  for  abscess 
following  mastoid  disease,  57. 

Joint-disease,  chronic,  case  exhibited, 
185. 

Keloid,  cases  of,  exhibited,  53. 
Keratitis,  case  exhibited,  191. 
Kidney,    floating,    nephro-plexy   for, 

5  ;   various  exhibited,  41,  59,  60  ; 

incision    into   for  septic  nephritis, 

case  exhibited,  56. 
Knee-joint,     syphilitic     disease     of, 

specimen  exhibited,  40  ;  loose  body 

from,  exhibited,  59. 

Laminectomy  for  paraplegia,  cases 
exhibited,  54. 

Leukaemia,  spleno-medullary,  treated 
by  X-rays,  patient  exhibited,  156. 

Lichen  planus,  case  of,  exhibited,  52. 

Liver,  tropical  abscess  of,  treated  by 
drainage,  case  exhibited,  194. 

Luke,  Dr  T.  D.,  original  communi- 
cation on  post-anaesthetic  sick- 
ness, 245. 


Lupus,  cases  of,  exhibited,  53,  61. 

Luys'  urine  separator  exhibited,  41  ; 
original  communication  on,  by  Mr 
F.  M.  Caird,  236. 

"  Lyes,"  poisoning  by  swallowing,, 
case  exhibited,  189. 

Lympho-sarcoma,  specimen  of,  ex- 
hibited, 7. 

M'Donald,  Dr  Stuart,  exhibits  speci- 
mens from  a  case  of  biliary  cir- 
rhosis; 38. 

M'Nab,  Dr  James  C.  G.,  Dysart, 
elected  a  member,  38. 

Massage  in  the  treatment  of  advanced 
cardiac  dilatation,  original  com- 
munication by  Dr  R.  A.  Fleming, 
127. 

Mastoid  disease,  extra-dural  abscess 
following,  case  exhibited,  57. 

Miles,  Mr  Alexander,  exhibits  patients 
— (1)  four  successive  cases  of  peri- 
tonitis treated  by  removal  of  ap- 
pendix, 192  ;  (2)  patient  after  re- 
moval of  the  spleen,  192  ;  exhibits 
specimens — (1)  kidneys,  41  ;  (2) 
renal  calculus,  41  ;  (3)  spleen  after 
removal  for  traumatic  rupture,  195  ; 
(3)  vermiform  appendices,  195. 

Milk -supply,  original  communica- 
tion by  Dr  Aitchison  Robertson,  61. 

Miller,  Mr  A.  G.,  original  communi- 
cation, toilet  of  anus,  42. 

Mitral  and  tricuspid  obstruction, 
combined  specimen  of,  exhibited, 
195. 

Molluscum  contagiosum,  case  ex- 
hibited, 193. 

Murdoch,  Dr  Burn,  exhibits  patients 
— (i)caseofcongenitalhypertrophy 
of  pylorus,  185  ;  (2)  case  of  nasal 
obstruction,  185-;  (3)  case  of  con- 
genital syphilis,  186;  (4)  case  of 
purpura  hemorrhagica,  186  ;  (5) 
case  of  a  rare  form  of  paralysis, 
186  ;  exhibits  specimens  from  a 
case  of  biliary  cirrhosis,  38. 

Murray,  Dr  Peter,  Leven,  elected  a 
member,  38. 

Nasal  obstruction,  case  of,  exhibited, 

185. 
Nephro-plexy  for  floating  kidney,  5. 

Oesophagus,  instrument  for  extracting 

coins  from,  exhibited,  39. 
Office-bearers,  election  of,  1. 
Ophthalmoplegia,    external    and    in 

ternal,  case  exhibited,  193. 
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Paralysis,  rare  form  of,  patient  ex- 
hibited, 186. 

Paraplegia,  laminectomy  for,  cases 
exhibited,  54. 

Parotid,  tumour  of,  patient  exhibited, 
226. 

Paterson,  Dr  J.  V.,  original  com- 
munication on  word  blindness,  160. 

Paul,  Dr  C.  Balfour,  elected  a 
member,  38. 

Peritonitis,  suppurative,  case  ex- 
hibited, 190. 

Phthisis,  action  of  iodoform  in, 
original  communication  by  Dr 
Thomas  W.  Dewar,  176. 

Prostate,  exhibited,  160,  195,  228. 

Psoriasis,  case  of,  exhibited,  60. 

Purpura  hemorrhagica,  case  of,  ex- 
hibited, 1S6. 

Pylorus,  congenital  hypertrophy  of, 
patient  exhibited,  185. 

Radius,  subluxation  of,  in  congenital 
syphilis,  case  exhibited,  186. 

Rainy,  Dr  Harry,  original  communi- 
cation, pathology  of  Friedreich's 
ataxia,  88. 

Raynaud's  disease,  coloured  sketch 
of,  exhibited,  160. 

Rectum  and  anus,  excision  of,  for 
carcinoma,  patient  exhibited,  58. 

Respiration,  artificial,  a  new  method 
of  performing,  by  Professor  Schafer, 

51- 
Rickety  deformities,  case  exhibited, 

185. 
Ritchie,    Dr    L.    C.    Peel,    elected    a 

member,  38. 
Robertson,    Dr    Aitchison,    original 

communication,    improvement    of 

milk-supply,  61. 
Rontgen,  Professor  W.  K.,  Munich, 

elected  an  honorary  member,  154. 
Schafer,   Professor,    demonstrates   a 

new  method  of  performing  artificial 

respiration,  51. 

Scirrhus,     erythema,     case     of,    ex- 
hibited, 4. 
Serpiginous  eruption,  case  exhibited, 

5i- 
Shaw,    Dr    \\ .    \  ernon,    elected    a 

member,  60. 
Sickness,  anaesthetic,  its  cause  and 

treatment,  original  communication 

by  Dr  T.  D.  Luke,  245. 
Skirving,  Mr  Scot,  C.M.G.,  original 

communication  on  sterilisation  of 

dressings,  8;    exhibits — (1)  speci- 


mens of  congenital  syphilitic  dis- 
ease  of  knee-joints,  40  ;   (2)  drum 

for  sterilising  dressings,  7  ;  (3) 
instrument  for  extracting  coins 
from  the  oesophagus,  39  ;  (4)  al- 
bum of  stereoscopic  photographs, 
39- 

Spermatic  cord,  recurring  torsion  of, 
original  communication  by  Mr  J. 
W.  Dowden,  99. 

Spina  bifida,  patient  exhibited  after 
excision  of,  191. 

Spleen,  removed  for  traumatic  rup- 
ture, exhibited,  195. 

Stewart,  Dr  William,  exhibits  a 
coloured  sketch  of  the  feet  from  a 
case  of  Raynaud's  disease,  160. 

Stiles,  Mr  H.  J.,  exhibits  patients— 
(1)  three  cases  of  chronic  hydro- 
cephalus after  ligature  of  both 
common  carotid  arteries,  187  ;  (2) 
a  boy  who  had  swallowed  "  lyes," 
J89  5  (3)  case  after  operation  for 
gangrenous  appendicitis,  189;  (4) 
case  of  mukilocular  cystic  hygroma 
of  the  neck,  190. 

Stomach,  the  varying  form  of,  orig- 
inal communication  by  Professor 
D.  J.  Cunningham,  47  ;  from  child 
exhibited,  191. 

Struthers,  Mr  J.  W.,  exhibits  patients 
—  (1)  patient  after  excision  of 
astragalus,  228  ;  (2)  patient  after 
radical  cure  of  hernia,  228  ;  exhibits 
photographs  showing  fracture  of 
ulna,  228. 

Synovitis,  syphilitic,  in  children, 
original  communication  by  Dr 
Melville  Dunlop,  21. 

Syphilis,  congenital,  case  of,  ex- 
hibited, 186. 

Syphilitic,  synovitis  in  children,  orig- 
inal communication  by  Dr  Mel- 
ville Dunlop,  21  ;  disease  of  knee- 
joint,  specimen  exhibited,  40. 

Syringomyelia,  cases  of,  exhibited, 
226. 

Thomson,  Mr  Alexis,  exhibits 
patients — (1)  case  of  nephro-plexy 
for  floating  kidney,  5  ;  (2)  case  of 
conservative  operation  for  hydro- 
nephrosis, 6  ;  (3)  case  of  popliteal 
aneurysm,  7  ;  (4)  case  of  chronic 
gout,  59  ;  (5)  boy  with  extroversion 
of  the  bladder,  159;  (6)  case  of 
tropical  abscess  of  the  liver,  194  ; 
exhibits  specimens — (1)  a  gall- 
bladder   filled    with    stones,    228  ; 
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an  enlarged  prostate  and  cal- 
culus, 228. 

Thomson,  Dr  John,  exhibits  patients 
— (1)  case  of  chronic  joint  disease, 
185  ;  (,2)  case  of  marked  rickety 
deformities,  185. 

Thyroid  gland,  effects  of  a  raw  meat 
and  water  diet  on,  demonstrated 
by  Dr  Chalmers  Watson,  61. 

Tibia  exhibited  after  resection  for 
osteomyelitis,  192. 

Tic-doloureux,  treated  by  cathode 
breeze,  53, 

Treasurer's  annual  statement,  2. 

Tumour  of  small  intestine,  specimen 
exhibited,  59  ;  of  parotid  region, 
case  exhibited,  226. 

Turner,  Dr  Dawson,  exhibits  patients 
— (1)  case  of  tic-doloureux,  53  ;  (2) 
case  of  epithelioma  of  lip,  53  ;  (3) 
non-healing  ulcer  cured  by  X-rays, 
53  ;  (4)  case  of  traumatic  flat  foot, 
53- 

Ulcer,  treated  by  X-rays,  53  ;  gastric, 
rupture  of,  on  two  occasions, 
patient  exhibited,  57  ;  perforating, 
of  the  great  toe,  case  exhibited, 
226. 

Ulna,  parts  of,  resected  for  tuber- 
culous disease,  case  exhibited,  191  ; 
parts     of,     exhibited,     191,     192  ; 


radiographs  showing  a  fracture  of, 
228. 
Ureters,  transplantation  of,  into 
rectum  in  a  case  of  extroversion  of 
bladder,  1 59  ;  congenital  stenosis 
of,  specimen  exhibited,  59. 

Walker,  Dr  Norman,  exhibits 
patients — (1)  two  cases  of  keloid, 
53  ;  (2)  two  cases  of  lupus  treated 
by  X-rays,  53  ;  (3)  case  of  mollus- 
cum  contagiosum,  193. 

Watson,  Dr  Chalmers,  original  com- 
munication, reasons  for  abandon- 
ing uric  acid  theory  of  gout,  30  ; 
gives  a  demonstration  on  effect  of 
meat  and  water  on  thyroid  gland, 
61. 

Wilson,  Dr  George  R.,  original  com- 
munication, onset  of  fear  and  pain 
in  cardiac  disturbance,  195. 

Wilson,  Dr  H.  Douglas,  Harrogate, 
elected  a  member,  38. 

Word-blindness,  original  communi- 
cation by  Dr  J.  V.  Paterson,  160. 

X-rays  in  the  treatment  of  keloid, 
53 ;  lupus,  53,  61  ;  epithelioma, 
53  ;  non-healing  ulcers,  53  ;  mol- 
luscum  contagiosum,  193  ;  spleno- 
medullary  leukaemia,  156. 


PRINTED   B.Y 

TURNBULL   AND   SPEARS, 

EDINBURGH 


. 


■  ■ 


■89    H 

H     mm 

H        ill 

■ 

nB 

mm 

■ 


■b  ■ 

■ 

HHHB 


R 
35 
M55 
n.s. 
v. 24 


Medico-Chirurgical  Society  of 
Edinburgh 

Transactions 


Gi^STS 


UK- 


r 


* 


t 


* 


I* 


